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ABSTRACT 



The main objective of this comparative survey of the 
use of classification in science information is to explore the 
possibility of adopting a standard general classification in this 
field. Classification is defined as the grouping, division and/or 
sequencing according to meaning, of subject representations such as 
catalogue or index terms, descriptors, etc. Classification is used in 
» intermediate 11 documents (bibliographies, abstracts, indexes, etc.) 



to arrange entries in a meaningful sequence and to structure the 
relations between subject terms, classified tor y arrangements used in 
a number Of secondary publications are compared with general 
classifications and with each other, classif icatory relations used in 
some major thesauri are also compared with general classifications 
and with each other. The general classifications differ from the 
intermediate documents with which they were compared in two ways; 
they lack some of the subject terms used by the documents, and differ 
in some of their classif actory relations (grouping, decision and 
sequencing) , The overall picture is that, although classification 
schemes do not occur in all intermediate documents, the use of 



classif icatory relations for both arrangement and thesauric 
information retrieval is widespread. (Author/NH) 
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SUMMARY 



This report presents a comparative survey of the use of 
classification in science information * Its main objective is to 

explore the possibility of adopting a standard general classification 
in this field. 

Classification is defined in section A 2 as the grouping, 
division and/or sequencing according to meaning, of subject 
representations * Such representations (catalogue or index terms, 
descriptors, etc.) occur mainly in the intermediate documents of science 
(bibliographies, abstracts, indexes, directories, terminologies, etc*). 
The report compares samples of classifications used in these documents 
with various published classifications. These include four general 
classifications (Dewey, UBG, Bliss, Colon), and special classifications 
prepared by COSATI, the American Institute of Physics , and others * 

Classification can be used in intermediate documents (a) to 
arrange entries such as abstracts in a meaningful sequence, (b) to 
structure the relations between subject terms# A preliminary survey, 
reported in section B1 , shows that in many of these documents no such 
use is made of classification. Among those that do use it, there is 
very little agreement on classification# Insofar as there is a 
standard classification used by a minority of documents for arrangement, 
it is the Universal Decimal Classification (UDC) . 



- Classif icatory arrangements used in a number of secondary 
publications (abstracts) are compared with general classifications and 
with each other in section B3« It appears unlikely that any of the 
general schemes examined could serve as an adequate source of 
classif icatory arrangement for secondary publications, and also question- 
able whether any general classification would adequately cater for all 
special interests. 

Classif icatory relations used in some major thesauri (word- 
lists for indexing) are compared with general classifications and with 
each other in section C „ Once again, none of the general schemes 
examined could serve as an adequate source of terms and relations for 
the thesauri studied. Considerable differences also occur among 
thesauri, as illustrated In sections C4 and C5- 



4 



Page No. 2 



The general classifications differ from the intermediate 
documents with which they were compared in two ways: they lack some of 

the subject terms used by the documents, and differ in some of their 
classi ficatory relations (grouping, division and sequencing)* As far 
as term content is concerned, UDC is the least inadequate. Of the terms 
used in the classifioatory arrangements of secondary publications, the 
following percentages were found in the genera], classifications: 

Dewey 68f^ ? TOG 795^ Bliss 68?£, Colon 55?^* Of the terms sampled 

from the thesaurus M TEST ft , the following percentages were found: 

Dewey 269k, 'UDC 51?^i Bliss 21^, Colon l4?£* As far as olassifioatory 

relations are concerned, no one scheme is noticeably closer to those 
found in intermediate documents* This is illustrated in sections B5, 

C2 and CJ* 



The overall picture is that, although formal classification 
schemes do not occur in all intermediate documents, the use of 
olassifioatory relations for both arrangement and thesauric information 
retrieval is widespread. The classifications so used are very diverse, 
and could not readily be drawn from one of the general schemes examined* 
The causes of this situation, and its implications for standardisation, 
are discussed in section D of the report* 



General classifications are particularly concerned to 
stabilise the higher levels of their hierarchy, relatione between 
broad fields of knowledge* Yet, with the growing interdependence of 
science and technology, and the development of new interdisciplinary 
subjects, it is these relations that become inadequate for newly 
emerging special interests* This is discussed and illustrated in 
sections D3 and D4* The report therefore considers the possibility of 
standardisation at a lower level - at the level of facets (homogeneous 
sets of terms) that may occur in a number of fields* Recent develop- 
ments of this kind are discussed in section D6* The concluding section 
briefly discusses work to be done if standardisation at some level were 
to be attempted* 



The report is supplemented by 27 tables, 18 figures, and 
references to some relevant literature* 
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A. INTRODUCTION 



Terms of reference 

To assist the IGSU/UMESCO study of the feasibility of a World 
Science Information System (UNISISf ) , Aslib was commissioned to prepare 
n a comparative study of classifications" * 



The UNISIST project was not then at the stage where it could 
identify the needed uses of classification in a world science information 
system * To help towards the elucidation of this problem it seemed 
useful to explore t 

(a) at what points in world science information is subject specification 
required? 

(b) to what extent has classification been found useful at each of 
these points , and what classifications have been used? 

(c) to what extent could these classifications be derived from a single 
standard classification of science? 

(d) what are the relative advantages of some existing general 
classifications for this purpose? 

"Science" was taken broadly to include the fields under the 
aegis of the International Council of Scientific Unions - including 
astronomy, biology, biochemistry, biophysics, chemistry, crystallography, 
geology, geodesy, geophysics, mathematics, mechanics, physics and 
physiology - but in the course of the survey it has at times been 
necessary to take into consideration material more properly the concern 
of the Union of International Engineering Organisations and the Council 
for International Organisations of Medical Sciences* 

This report presents the results of our exploration * 

Because of the volume of world science information, and our restricted 
knowledge of languages, the material studied was only a sample of the 
whole* We believe it to be sufficiently representative to illustrate 
the main features of the current situation* 



A*2 The meaning of "classification" in documentation 



ERIC 



It is as well to be precise about the object of study. The 
"classification" of a universe of entities - whether they be animals. 
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plants, chemicals, institutions 7 books, articles, or words - may involve 
two operations: 

(a) grouping and division : putting together entities that are alike in 
some way, and keeping apart those that are unlike, 

(b) sequencing : arranging the entitles of a group in a meaningful 
sequence 

Either the first or the second operation is essential - without 
one of them no classification has taken place. If either is used, the 
other is optional: entities may be sequenced without grouping, and 

grouped entities may be arranged in a sequence not related to meaning. 

A third operation is also optional - assigning to each group and each 
entity a code (notation) that fixes its position in the whole system. 



In documentation we are concerned with two types of entity: 
the physical documents themselves (books, reports, patents, etc.), and 
words or other symbols that represent other entities (catalogue or index 
terms, descriptors, class numbers, etc.). Classification is widely used 
in the physical arrangement of documents, but we have not explicitly 
examined this (though we have explored the relevance to our problems of 
library classification schemes). We have studied the application of 
classification to representations. 

Representations themselves are of two kinds - those concerned 
with the origin of a document (author, publisher, source, etc.), and 
those concerned with its subject content. Only in the case of the 
second is meaningful grouping and sequencing relevant. Our study, 
therefore, has been concerned with the role of classification in subject 
representations* 

The structure of a fully developed classification can be 
technically described in the following way: 

(1) The whole collection (universe) of entities (in this case subject 
terms) may be divided into a series of fields (for example, Physics 
into Mechanics, Optics, Heat, Electricity, etc.). Each field is 
therefore a broad grouping. The fields may be arranged in some 
meaningf ul sequence (ref . 1 ) , 

(2) Each field may be divided into a series of facets (for example, 
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Chemistry into Substances, Properties, Reactions, etc*,)* Each facet 
is therefore a grouping. The facets within each field may be arranged 
in iiome meaningful sequence (ref. 2). 

(j) Each facet may be structured into a hierarchy , subdivided stage by 

stage by the application of a series of c harac t eristics (such as terms 
in italics in Figure 1) % The characteristics are applied in an 
ordered sequence, Any sequence of terms generated by successive sub- 
division is a chain (for example, the chain Machines - Mechanical and 
thermal machines - Nuclear reactors - Heterogeneous reactors - Thermal 
heterogeneous reactors - Graphite moderated - Gas cooled, in Figure 1)* 
Any one level of subdivision gives rise to a group of terms that 
constitute an array (for example, the array Bismuth, Lithium, Mercury, 
Potassium, Sodium, in Figure 1)# The terms in each array may be arranged 
in some meaningful sequence (ref *2)* 

(4) Pules may be provided for combining (co-ordinating) terse from the- ssgie 
array, from different arrays in the same facet, from different facets 
in the same field, and from different fields « These rules may involve 
the use of special relational operators or role indicators. This aspect 
will not be explored in this report - we draw attention to references 
24 and 25 * 

(5) Each field, facet and term may be coded to fix its position in the 
whole system, and to facilitate unambiguous combination with other 
codes. 

(6) An alphabetical index to the terms .may bo provided, showing the code 
of eacha 



eric: 



Where it is necessary to give a technical description of any 
classification studied, we will use this terminology. 



A.5 Subject representations in science information 

Scientific communication is concerned ultimately with trans- S' 

mitting information from person to person, from source to user. Inter- % 

personal communication is as important in science as in other areas "< 

of social life, much goes on, and some of it ie susceptible to organisation 
(seminars, conferences, etc*). But even where it is organised, the act of fj 

organising it usually generates documents ^ 

| 

1 

* All figures are together at the snd of the report. 



8 



P age No . 6 



(conference propatmnes and proceedings, lists of future or past 
conlerences) , and in practice the world science information system with 
which we are concerned is a documentation system* Much scientific 
communication cannot be other than documentary, because source and user 
are separated from each other in space and time* 

It should be stressed here that we do not restrict the term 
,r document ,r to mean words printed on paper * Any graphic record can carry 
information* The physical carrier may be paper or any substitute for 
it, a photographic medium, a magnetic medium, or any other suitable 
material. The information may be recorded as words, diagrams, 
illustrations § in digital form, or in any other way* The only essential 
features of a document are that it is a record of information, fit for 
preservation through time, and transmit table in some manner through space* 

Documents serve to mediate communication between persons* 

Because of personal separation in time and space, documentary 
communication is typically multi-stage « Before a potential user can 
sit down to study a set of documents providing information (say, 
scientific papers) he may have to use, perhaps, four intermediate 
documents: (a) a word-list (terminology, thesaurus, etc*) to help him 

identify terms under which the needed information may be indexed, 

(b) an index to published papers, (c) a list of current papers, (d) a 
guide to libraries that may stock the required papers * 

It is these intermediate documents that typically use subject 
representations — to represent the subject content of a library, a 
journal, a paper ; or to display subject relations between words* 
Consequently , it is such intermediate documents that we have sampled to 
explore what part classification plays in their arrangement* 

Before reporting on the results of the study, one further 
aspect of our terms of reference should be discussed. 

A *4 The possible role of a standard classification 

Glassification is not used in all forms of subject 
representation - for example, an alphabetical subject index may use no 
grouping or division, and no sequencing other than A to Z (Figure 2). 

At the other extreme, there are intermediate documents displaying all 
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three operations of classification - division, sequencing and coding 
(Figure 3)* In between, all levels of use of classification are found - 
some documents use grouping alone, some sequencing alone, some both, but 
not coding. If current practice is a valid guide, the need for 
classification varies greatly according to circumstances* 

Thinking of a world science information system, we may ask 
whether all elassificatory groupings, sequencings and codings - wherever 
the need is felt for them — could be drawn from a single standard 
classification of science * The possible advantages of taking this step 
might be : 

(a) The overall intellectual effort put into constructing classifications 
might be reduced* The subject areas covered by intermediate 
documents overlap extensively, and what is approximately the same 
field is classified - in ways that may differ slightly or greatly - 

a number of times . 

(b) If the same groupings, sequences and codings were employed wherever 
needed, users might grow familiar with them and find it easier to 
search in diverse documents. 

(c) Integration of or exchange between materials in different subject 
fields might be facilitated* 

Arguments against the use of a standard classification are 
easy to find. They all rest on the belief that the viewpoint of each 
specialist group is unique, and that it cannot be expressed adequately 
by elassificatory relations developed for other groups or for the non- 
existent ’’general user”. We know, indeed, that the mental structure of 
each individual user is unique , but when one is making publicly 
available information aids one cannot cater for the individual. Some 
erosion of uniquely tailored service there must be. The gains 
achieved at each level of standardisation must be balanced against the 
losses. 

Our remit did not include the making of such a balance, but 
our intercomparison of classifications throws light on the scale of the 
standardisation problem that would have to be tackled. 

It has been suggested (for example, by G.A. Lloyd of the 
J. I. D. Classification Department) that ’’the many proponents of special 
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classifications and thesaurus -type subject lists, which may be 
excellent and efficient in their own areas, cannot be expected to 
abandon these in favour of one standard classification . » * but they may 
well agree . » • to accept one standard 1 switch 1 language, with which they 
can establish (a) concordance” (ref* 3)» 

We will come back to concordances in section D7, but will make 
one comment here, A classification consists of subject terms and 
classificatory relation© between them* Work has been done on 
establishing a concordance between terms in two or more classifications 
(ref, 16) - to show that a term coded PBH in one classification is coded 
621-8 in another (many illustrations of this will be given later in our 
study) • But if the relation between PB and PBH represents one subject 
grouping, and that between 621 and 621^8 represents another, all that 
we can do is to report a lack of concordance as far as classificatory 
grouping is concerned (and illustrations of this will also be given 
later). In this case, all that the "switch 11 is doing is to link terms 
with the same meaning, their classificatory relations being ignored. 

The same task could be performed by a comprehensive dictionary whose 
entries were numbered (coded) from 1 onwards. The classificatory 
relations of the standard classification would serve only the "dictionary” 
function of elucidating, by context, the meaning of each included term. 
This may bo a useful function , but wo do not consider it to be the 
whole point at issue. 

To compare two classifications we must, of course, start by 
discovering terms that they have in common - discovering, in fact, 
whether their subject fields overlap* ^it to compare them as 
classifications we must go beyond this, to examine the grouping and 
sequencing of the terms in each, and the extent to which these 
classificatory relations are in accord. It is both these aspects 
that we have explored in the comparisons to be reported below. 



A»5 The surveys undertaken 

The first step. was to identify the types of intermediate 
document to be surveyed „ For this purpose, several guides to such 
documents were consulted (these guides are listed in Appendix l)* 
From descriptions in these, a sample of 1265 intermediate documents 
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that speared to use subject representations was selected - For each 

document selected we recorded any classification that was used (grouping 
or sequencing), and noted whether it was a widely used scheme „ The 
results of this analysis are reported in section B1 , 

The selected items included indexes and current awareness 
services ? abstracts, journals, bibliographies and a few classified 
dictionaries » About 100 items were looked at in detail * The 
diversity of the classifications used suggested that it would be 
difficult to present meaningful comparisons if too many items were 
included- The next stage of the survey therefore concentrated on some 
of the major indexing and abstracting services- The arrangements used 
in these were compared with each other and with several general library 
classifications that might be considered as candidates for a standard 
scheme- The results of this are reported in the remainder of Section B. 



It was necessary to restrict the number of general classifications 
so compared* Library classification has a long history (ref- 4), and 
many schemes have been produced- We decided to concentrate on 
(a) the first modern bibliographic scheme, that of Melvil Dewey, which 
has been continuously revised and developed from its first publication 
in 1876 to date (ref- 5); (b ) the most detailed scheme extant, based 
on Dewey but expanded and developed by Paul Otlet and Henri La Fontaine 
into the Universal Decimal Classification (UDC), further development 
being the care of the International Federation for Documentation (ref. 6) ; 
(c) schemes developed by two eminent theoreticians of classification - 
H-E- Bliss (ref- 7 ) and 5.R- Sanganathan (ref- 8)* 

We are conscious that this is apparently biased towards 
English language schemes- Partly this is due to our own linguistic 
background, but mainly it is because the active development of general 
classification - outside the UDG — has mostly been carried out in English, 
Recent schemes in other languages have been restricted as to detail 
(e-g. Kutter , ref. 9? or Clavier, ref. 10). Many special classifications 
have been produced (ref- 11 ) # 

One type of intermediate document is quite different from the 
secondary publications mentioned above — word lists such as thesauri 
that may include thousands of terms, many of which are very specific 
in connotation. Many thesauri have now been published (ref- 12), but 

±z 
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most are in the field of technology rather than science * We wished to 

examine in some detail the role that claosif ication plays in large 
thesauri 5 and therefore concentrated on the study of three examples of 
major importance but of very different coverage and structure: 

(a) the Thesaurus of Engineering and Scientific Terms (TEST) , developed 
jointly by the U.5. Office of Naval Research and the Engineers Joint 
Council (ref « 13) I (b) the Medical Subject Headings (MESH) of the U.S, 
National Library of Medicine (ref, 14); and (c) the Euratom thesaurus 
developed for the European Atomic Energy Community (ref* 15). Again 
we must admit to an English language bias, but for the same reasons as 
already advanced for classifications - it is in English that most 
thesaurus development has been undertaken. Comparisons of the 
classifioatory relations of these thesauri with those of the library 
classifications are presented in Section G* 

Our survey results are thus reported in Sections B and C , 
supplemented by material in appendixes » In Section D we give a general 
discussion of the current state of classification in the documentation 
of science* 
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CLASSIFICATION IN SECONDARY PUBLICATION 



B a 1 General Survey of intermediate documents 



The preceding section has noted that a sample of 1265 
intermediate documents was selected from the guides listed in Appendix 1 * 
We mainly included in the selection documents that were formally 
published or otherwise publicly available, and that listed other 
publications as their main function. Within these limits, documents 
covering only a small range were excluded. 

The purpose of this operation was to sample the extent to which 
classification is actually used in intermediate documents and 9 where 
used, the extent to which general library classifications occur. This 
information was obtained about each document selected - either from 
descriptions given in the source guides, or by actual examination of 
the documents. The results are summarised in Table 1 on the next page. 



Over half the sample used no classification, relying instead 
on alphabetical, geographical or form arrangements * Of the 
using a classification, 37 *^% used one privately devised, and only 7 % 
of the sample used a general library classification (usually the 
Universal Decimal Classification, TJDC). 

This general survey therefore illustrates, first, that many 
intermediate documents in science make no use of classification! 
second, that among those that do use it there is very little agreement 
on a standard classification; and third, that insofar as there is a 
standard in minority use , it is the tJDC , 

The next question to be asked was, to what extent do the 
private classifications match general library classifications? Do 
they show merely minor divergences, or do their structures differ 
markedly both among themselves and as compared with general schemes? 

In order to reduce this problem to manageable size, it was necessary 
to make a much narrower selection of items for survey in detail. The 
classifications chosen for study are presented in the next section* 

B,2 The glassifications surveyed 

We wished to compare classifications in some typical inter- 
mediate documents with some general library classifications , and 
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selection in both groups was necessary. Among intermediate documents 
we concentrated on classifications used for arrangement in major 
abstracting and indexing services in science, namely; 

Bulletin Signal© tique , of the Centre National© de Recherche Scientifique t 
Paris (BS) 

Reforativnyi Zhurnal , of the Institute for Scientific Information , 

Moscow (HZ) 

Ma k h e rna t i c a 'I Review's, of the American Mathematical Society, 

Providence , R , X # 

Zentralblatt fur Mathematik und ihre Grensgebiete , Berlin 
Astronomischor Jahresbericht , Berlin . 

Physics Abstracts , London 

Phy s ikal is c he Berichte , Braunschweig 

Solid State Abstracts, Cambridge, Mass * 

Chemical Abstracts , Columbus , Ohio * 

Current Chemical Papers , London 
Chemisches ZentraXblatt , Berlin and Weinheim 
Biological Abstracts, Philadelphia 

Berichte uber die gesamte Biologie , Abt * A, Berlin. 

International Abstracts of Biological Sciences, Oxford. 

The classifications in these documents all show a fully 
hierarchical structure. They have been compared with four general 
classifications. All four cover the whole field of knowledge * Three 
(those of Dewey, Bliss and Ranganathan) were designed for the 
classification of books on shelves and the cards corresponding to them 
in catalogues, while the fourth (UDC) was envisaged from the start as a 
tool for information indexing (though it has also been widely applied in 
shelf arrangement ) * Detailed descriptions can be found in works 
already cited (ref. 4) and in prefaces to the schemes themselves. Here 
we present a brief technical analysis of each scheme , using the 
terminology introduced in section A2. 

The Dewey Decimal Classification (ref. 5) was first published 
in 1876 * It is now in its 17th edition, prepared by the Decimal 
Classification Office at the U.5 . Library of Congress. It is — at any 
rat© on th© surface - a hierarchical division of ail knowledge on a 
decimal basis. There are 9 main classes, of which number 5 is Science | 
there are 9 sciences, of which number 5 is Barth science; there are 9 
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areas of earth science, of which number 1 is Physical and dynamic 
geology; this in turn is divided into 9 parts , and so on in successive 
subdivisions, A sample page is shown in Figure 

There is no clear demarcation of field s , since any class at any 
level can be regarded as the Afield 11 in which its sub-classes are 
included* There are occasional but unsystematic formulations of facets 
that can be combined - an example is seen in Figure 3* in the facet 
"Dynamics of the sea", Ocean currents can bo "divided like" (combined 
with) the facet "Specific oceanic bodies"* Most arrays at each level 
are arranged in a sequence believed to be meaningful and helpful, though 
the sequencing principle may not be obvious (consider the "specific 
oceanic bodies" in Figure 5)* Each chain of classes may be represented 
by subdivisions of the notation , for examples 550 Earth sciences, 551 
Gross structure and properties of the earth, 551 ,4 Geomorphology , 551 .47 
Dynamics of the sea, 551 *471 Dynamics (currents) of the North Atlantic 
Ocean (e .g* the Gulf Stream)* We may note, however, that a missing link 
in the chain. Oceans and Seas, is coded 551 *46 , and this deviation from 
consistent hierarchical notation is fairly common. Moreover, many 
chains end with an uncoded array of more specific terms (such as Heat, 
Temperature ranges, Isostasy at class 551*12 in Figure 4). 

The Universal Decimal Glassification (UDC, ref* 6), originally 
based upon Dewey * s scheme, was first published in French in 1905# It 
is continually being developed and expanded by inter irnai co-operation, 
the work being co-ordinated by the International T , aeration for 
Documentation* In broad outline its structure corresponds to uhe Dewey 
scheme - for example, 551 „4 is Geomorphology in UDC as well as In Dewey - 
but it diverges in two respects t first, in many of its detailed 
subdivisions , and second, in its more complex classificatory structure. 
This can be illustrated more readily by an extract from technology rather 
than from science (Figure 6)* 

The fields into which the UDC is divided are signalled by the 
appearance of distinctively coded facets * Class 66, Chemical industry 
and technology, is divided into three notational blocks : those in which 
the code is followed by a hyphen, those in which it is followed by a 
zero, and those (not shown in Figure 6), in which it is followed by 
another numeral* The first block is a facet covering general attributes 
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of chemical products, plant and processes; the second covers specific 
operations, unit processes and plant used in chemical industry; the 
third lists specific types of chemical product (e*g* 661*72 Alcohols, 
667.2 Dyestuffs). These facets can be combined, for example 661*721 « 
932 Methanol : continuous processes; or 667 .212*31* 06 y * ^ Acridine 
dyestuffs : pressure filtration e As hinted at in classes 66 * 022 , 66.023 

and elsewhere, any class can be combined with any other in the 
classification by means of a linking colon; thus 66.023^621 *642.1 
represents (somewhat clumsily) Containers, portable. Sometimes, 
within a field, a sub-field has its own display of facets - for example, 
a sub-field within 66 Chemistry is 669 Metallurgy (see Figure 7)° 

There are other combinatory devices available in the scheme* As to 
arrays and chains, the same remarks apply as for Dewey, though there are 
fewer chains ending with uncoded arrays* 

The Bibliographic Classification of Bliss (ref* 7) was 
published in outline in 1935 f its expanded form began to appear in 19 ^ 0 , 
and a second edition in 1952* Additions and corrections have since 
been provided by an informal group of users, and a third edition is 
planned. Once again, on the surface it is a hierarchical division of 
all knowledge, but using as a notaticnal base the letters of the 
alphabet rather than numerals. The hierarchy differs considerably from 
Dewey and the UDC, even at the higher levels - particularly in that it 
draws in applied sciences as subdivisions of the pure sciences (for 
example, CT Applied Chemistry, is part of C Chemistry, whereas in 
Dewey, 5^ Chemistry and 66 Chemical Industry are in separate main classes) 

To some extent, fields are recognisable as two-letter classes, 
as for example in the summary of main class D (Figure 8) . There is 
usually no clear division into facets , although a number of ^special 
auxiliary schedules” are provided which are combinabl© with other 
classes. For example, codes from Figure 9 are combinable with codes 
for specific plants, thus FTLV, I represents Onion : physiology. 

Clear representation of chains has been sacrificed in order to provide 
a brief notation* Figure 10 illustrates two aspects of this: classes 

ENE and ENF would appear, semantically, to be subdivisions of END, but 
this is not shown by the notation; and all their possible subdivisions 
are not coded, but listed ©n bloc* For the same reason, arrays are 
not clearly distinguishable, but where they exist are arranged in a 
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meaningful ^quence. 

Th^ Coli^n Classification g > w a s first published in 1933 1 

and is now in its 6 th ©axtion. It is still under the direct control of 
its Indian author , S.R. Ranganathan, who has been most active in exploring 
classificatory structure. Colon covers the whole of knowledge, and 
displays structure explicitly. It is divided first ^nto main classes 
such as C Physics, and these into f, canonioal divisions 11 (Figure 11)*. 

These are its fie ids , and the facet structure of each is immediately 
stated in symbolic form# Thus 63 (P ) ; (E) (2P) implies that there are 
two facets in Sound, symbolised as (P) and (E) cum (2P), that can be 
combined. The terms ( fi foci n ) included in each facet are then listed in 
hierarchical form. Arrays are usually in some meaningful sequence «* 

Chains are usually clearly represented by hierarchical notation - @.g e 
C Physics, C3 Sound, C33 Ultra sound, 033^3 Ultra sound frequency, 

033:38 Ultra sound frequency analysis. However, as Ranganathan has 
begun to develop detailed expansions he is sacrificing hierarchy to 
brevity in his notation. These expansions are occurring piecemeal, and 
in general Colon 1 3 classification of science and technology is very 
unevenly developed. 



One last classification will be mentioned. In 1964, the 
Committee on Scientific and Technical Information of the U.S. Federal 
Council for Science and Technology issued the COSATI Subject Category 
List (ref* 22), It was put forward as a suggested uniform subject 
arrangement for the announcement and distribution by U.S. agencies of 
scientific and technical reports. An extract from the list - concentrating 
on fields related to science rather than technology — is presented in 
Appendix 2* Dewey, UDC , Bliss and Colon class numbers are shown against 
each listed group. The COSATI list displays c las s i jic& t or y grouping* 
but not meaningful sequence - both levels of array are alphabetical# 

B . 3 Compar i s on of Claa si flea t ions 

Even with the sample for study reduced to the siae reported 
in the last section, it is not easy to display a comparison of 
classifications * The method we have adopted is as follows e As a 
^reference base ’ 1 we have mainly used the classification used for 
arrangement in one of the large multi-disciplinary abstracts journals, 
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Bulletin Signaletique. (The choice of this, rather than another such as 
Referativnyi Zhurnal , was arbitrary,) Against the classes of BS, we 
placed corresponding class numbers from Referativnyi Zhurnal, the four 
general library classifications, the COSAT I list (where appropriate) 
and from other schemes examined , In some oases, we used RZ or other 
schemes as a ’'reference base 11 , so as not to rely exclusively on 
comparison with BS* In the case of RZ and some other journals, class 
numbers had to be devised by ourselves to represent the unooded 
classification used. In all such cases, the journal titles are 
asterisked in the tabulations. As an illustration, we give in Table 2 
on the next page an analysis of the main fields of science considered in 
the survey . 

The field names in this table are extracted direct from BS 
(in ail other tables they are in English). The fields are given in the 
order in which they occur in BS, as shown by the notation on the left* 

On the right are corresponding class numbers from other classifications » 
Thus Mathematics may be coded A in RZ, 510 in Dewey, 51 in UBG, AM/AY in 
Bliss, B in Colon, and 12A in OOSATI* Even at this very general subject 
level, there is considerable difficulty in assigning class numbers . We 
would not wish to defend all our code assignations against detailed 
criticism from those more expert in the subject , but we believe them to 
be adequate to illustrate the situation. 

What can be learnt from such a tabulation? (a) In a column, 
there may be gaps - we have found no codes In the classification readily 
assignable to some subjects (the only possible example of this in Table 2 
is an apparent gap in the COSATI column for 21 Geologic Appliquie). 

The number of gaps is indicated at the foot of each column. (b) In a 
column, the sequence of codes may diverge from the alphanumeric, 
indicating that the sequence In that classification differs from the 
sequence in the reference base. For example, in the Bliss column of 
Table 2, we see inversions of alphabetical sequence as B follows B, BE 
follows BT/BL, U follows CH, and so on. The number of inversions is 
indicated at the foot of each column. (c ) Any one coding In a column 
may be multiple - for example, in the UDC column we have 52 + 551 and 
5^-9 + 55 * (We have not treated consecutive classes, such as 531/53 6, 
537/538, B + C or B5 + 6, as multiple coding.) This Indicates that a 
subject treated as a single class in the reference base is spread over 
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Note: Since COSA37I ' s fields and groups are only alphabetically sequenced, 

inversions are not significant. 



two or more separate classes in another classification * This is often 
brought out more adequately in the detailed schedules to be discussed 
later, where it occurs as ’’scatter”, (d) Some codes in an array of a 
general classification may be much more specific than others . indicating 
that these subjects are of less relative importance in the classification 
than in the reference base* This is true of code 57^*19 in the Dewey 
column of Table 2* and many examples may be found in subsequent tables* 

This first glimpse at the situation that Table 2 provides 
immediately suggests differences between the four general classifications 
and BS. Fifteen steps lie in the sequence from BS code 110 to 7^*0, and 
inversions occur on average at five of these steps* In contrast, there 
is only one inversion in RZ, which in this table appears much more 
compatible with BS, 

In Appendix 3 we present tables showing further comparisons 
between classifications. In the first of these, Table 3 d we break down 
the main fields of Table 2 to a second level, and once again class by 
RZ, Dewey, tJDC, Bliss, Colon and COSATI . The number of inversions is 
much the same for all columns (even including RZ) , In addition, we see 
gaps developing in all columns* This is to be expected in COSATI, which 
is a relatively brief list of main fields and their groups, not going 
into the detail of the other classifications* Some of the gaps in Colon 
can be similarly explained - particularly those in BS code 7^-0? Metals, 
since Colons technology classes are very inadequately developed. 

However, gaps can also develop for two other reasons t 
(a) Classifications may structure a field differently, laying emphasis on 
different aspects - thus the BS grouping ’’Crystalline rocks” at 210E does 
not appear to be used in the other classifications. (b) One Glassification 
may be out of date , not stressing modern developments that others have 
incorporated — this appears to be the case for BS classes 520D Biological 
and medical engineering, and 7^0 IV Lattice defects, which three of the 
general library classifications do not seem to incorporate. 

In Appendix 3? there next follow samples of detailed tables 
for particular fields of science. COSATI is dropped from the comparison, 
since it is too general, but abstracting journals other than BS and RZ 
are brought in. Table 8 uses Physics abstracts as a reference base in 
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the field of Solid state physics , and Table 6 uses R2 as a base for 
physics as a whole * From all the detailed comparisons we have made, both 
the samples shown in Appendix 3 and others , the following summary has 
been compiled (total classes in reference base = 796)* 







Dewey 


UDC 


Bliss 


Colon 


A. 


Gaps 


253 


168 


251 


338 


B, 


Inversions 


188 


218 


176 


143 


C. 


Base minus gaps 


543 


628 


545 


458 



In this comparison, gaps «• indicating the apparent absence of a term in 
a classification - were greatest for Colon (45%), least for UDC (21%) • 
Since only codes that were present could be inverted, inversions are best 
reported as a percentage of row G: Dewey 35%? UDC 35 %, Bliss 32%, 

Colon 31% * a fairly uniform picture* 



It is of interest to consider how the general classifications 
as a whole compare with the reference base for each particular field of 
science* For example, in Table 4 (Astronomy and Astrophysics), we have 
the following analysis : 

Dewey 

Gaps 12 

Inversions 12 

49 BS classes 

The average number of gaps per classification is 9*5? of inversions 11.25= 
The average percentage of gaps is 100 x 9 *5/^9 = 19% ? and of inversions 
is 100 x 11.25/(49-9*5) = 28 %* Similar calculations have been made for a 
dozen fields of science. The percentage of inversions is fairly uniform, 

the range being 34 £ 7%. Percentage of gaps varies more widely, with a 

range of 32 £ 21%. 'Fields with a high percentage of gaps - indicating 
considerable difference between the reference base and the general 
classifications - were Mathematics, Electricity, Structure of matter 
(Table 7 )? Solid state (Table 8) and Physical chemistry (Table 10). 

Fields with a low percentage of gaps (indicating relatively little 
difference) were Astronomy (Table 4) and the broad groupings Chemistry 
(Table 9) and Biology (Table 11 ). 



UDC 


Bliss 


Colon 


Mean 


8 


7 


11 


9.3 


11 


10 


12 


11.25 
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If we look in more detail at inversions of sequence we find 
that many are due to the fact that a grouping, used by a secondary 
publication such as B S, brings together classes that are scattered in 
the general classifications. Consider, for example, the group 120aIII 
in Table 5* Physics of the terrestial globe. The classes in this group 
are scattered as follows: 



Dewey 


- 551 


Physical and dynamic geology 




525 


Earth (astronomical geography) 




526 


Mathematical geography 


TOO 


- 525 


Earth (astronomically considered) 




526 


(528 in I960) Geodesy, at 




550 


Geology and meteorology 


Bliss 


- DQ. 


General geography 




PFT 


Earth as a planet 




DH 


Physical geology 




AW 


Mensuration 


Colon 


- Ul/2 Mathematical and physical geography 




B91 


Earth (astronomy) 




B:2 


Surveying 




H4 


Dynamic geology 



Scatter of this kind is particularly noticeable in Table 7 (Structure of 
matter) and Table 8 (Solid state physics). The groupings developed by 
the secondary publications cut right across the traditional groupings of 
general classification * 

In several tables we have compared the selected "reference 
base" with classifications in other secondary publications - not only RZ, 
but also Astronomischer Jahresbericht (Table 4), Physics abstracts 
(Tables 6,7 & 8), Physikalisohe Berichte (Tables 6 & 8) f Solid state 
abstracts (Table 8), Chemical abstracts (Table 9)? Chemisches 
Zontralblatt (Table 9) * Current Chemical Papers (Table 9) i Biological 
abstracts (Table 11), Berichte uber die gesamte Biologic (Table 11), 
International abstracts of biological sciences (Table 11) and, in 
tables not presented. Mathematical reviews and Zentralblatt fur 
Matheraatik* The classifications used by these publications are less 
detailed than BS or RZ, sometimes amounting to no more than a sequence 
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of fields* As the gaps and inversions in the tables show, the classes 
selected by these publications, and the sequences used, diverge 
considerably from those of our ^reference bases™, and from each other. 

As further illustration of this, in Table 13 we reproduce the sequences 
of classes used by four secondary publications in the field of general 
and physical chemistry, comparing them with those of the four general 
classifications , 

What general conclusions can be drawn from the comparisons 
reported in this section? We should expect that secondary publications, 
coping issue by issue with newly published scientific literature , able 
to change their classification to keep pace with changing emphases in 
science, will give a reasonable picture of the classificatory relations 
required by current science* Whore a general classification differs 
from such a ^reference base™, we would expect the former to be defective « 
Our comparisons have shown that differences do occur, and detailed study 
of the tables indicates that in many instances this is because the 
general classifications are out of date - modern terms are missing, some 
of their low-level terms have become highly important, they do not 
provide the classificatory groupings currently of interest. In these 
respects, UDC is less defective in content of terms (covering 79 % of 
those in our reference bases), but not noticeably better in other 
respects « 



We might therefore conclude that none of the general 
classifications examined could serve as an adequate source of 
classificatory arrangement for secondary publications. The fact that 
arrangements in these publications also differ a good deal among 
themselves suggests that no general classification, even if up-to-date , 
would necessarily provide satisfactory arrangements for all the special 
interests served by secondary publications. 
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CLASSIFICATION IN TIESAURI 

G*1 The development of thesauri 

The general classifications described in section 332, and the 
many special library classifications that exist (ref, 11), represent one 
line of development of a.ids to information search * Parallel with this 
there has been another line of development, emphasising the use of 
natural language terms in alphabetical sequence * This too has a long 
history, less well documented than classification (ref. 17 ) i but as far 
as the English language is concerned its modern phase was begun in the 
same year as Dewey first published his classification, 1876 , with a 
guide to alphabetical subject indexing prepared by another American, 

G*A. Gutter (ref* 18)* 

Alphabetic lists of terms and subject phrases to be used in 
indexing have been prepared for many fields (examples of these too are 
cited in ref# 11)* A sample page of such a ft sub ject heading list” is 
shown in Figure 12# About ten years ago, the word "thesaurus” crept 
into documentation to label another kind of alphabetical word list 
(ref* 19)® A sample page of the TEST thesaurus is shown In Figure 13 * 

The main difference is that whereas the Figure 12 subject heading 
"Aeroelastioity - electromechanical analogies” is designed to be complete 
in itself, usable as a topic description, the thesaurus term "Chemical 
etching” is designed to be used in co-ordination with others to describe 
a topic (e,g* Chemical etching of aluminium)* (The usage of the word 
"thesaurus” is now somewhat eroded - there are even "classified thesauri"). 

During the last decade, many thesauri have been prepared 
(ref* 12), for use with manual or mechanical "co-ordinate” retrieval 
systems. Some, particularly those covering a narrow field, are bare 
lists of allowed indexing terms* But as lists of wider coverage have 
developed, they have been structured by an elaborate system of cross- 
references between terms* It is this cross-reference structure with 
which we will be concerned here, for it is in this form that classificatory 
relations are encountered in thesauri* 

C.2 Classif ication in TEST 

TEST, a Thesaurus of Engineering and Scientific Terms (ref. 13), 
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was published in 1967 , but is related to an earlier thesaurus of 
engineering terms published in 1964-* A collective v/ork and the joint 
product of the U,S. Office of Naval Research and the Engineers Joint 
Council, it includes over 17*000 index terms (and over 5*000 USE 
references) in science and technology. The main sequence is 
alphabetical (Figure 13) - each term is listed independently. 

Italicised terms are USE references. Below each allowed term are cross- 
references: UF (used for) referring to a term not allowed in indexing, 

BT (broader term) to a term higher in a hierarchy; NT (narrower term) 
to a term lower in a hierarchy; and RT (related term) to a term having 
a close but non-hierarchical relation. A dash against any term in the 
NT or RT lists implies that it too has narrower terms associated with it. 

A second sequence in the thesaurus lists 22 major fields (such 
as Physics) and sub-fields within each (such as Acoustics), and lists 
terms that occur within them (Figure l4). A third sequence extracts 
all broad terms that have at least two levels of narrower terms 
associated with them, and presents each hierarchy (Figure 15) * As can 

be seen, there is no explicit indication of facets, chains are clearly 
displayed in each hierarchy, all arrays are in alphabetical sequence, 
and there is no coding. By linking the second and third parts of the 
thesaurus t longer chains can be derived, for example: Chemistry - 

Physical and General chemistry - Chemical reactions - Decomposition 
reactions - Solvolysis - Hydrolysis - Saponification. 



From the third part of TEST, we extracted 54 hierarchies in 
science rather than technology, and coded them by four general 
classifications. A single example is presented in Table l4 (Appendix 3)« 
It will be seen that (a) of the 49 terms in the hierarchy, we located 
only 19 in Dewey, 11 in Bliss, 8 in Colon, and 29 in TJDG; (b) some of 
the locations were not specific, e.g. more than the topic Thermal 
expansion is covered by Dewey 556.41 or Bliss BHQ, and is indicated by 
the ^ signs preceding these codes in the table; (c) the topics in a 
hierarchy may be scattered in a general classification , e-g. Thermo- 
dynamic properties as listed by TEST occur in Dewey classes 536-7* 

536.4, 556.2, 541.3 and 537.65- 
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In Table 15 (Appendix 3) a summary of the comparison is 
presented showing the hierarchies ' examined , the number of terms in each, 
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the numbers located in each general scheme , and comments on specificity 
and scattering,* In some cases , the highest term in the hierarchy 
(recorded on the left) could not be found, and this is signalled by an 
asterisk' for example, it appears not to be possible to pull together 
a hierarchy "Body fluids’’ from any of the four classifications * The 



overall result of examining 


54 hierarchies 


containing 


1893 tea 


rms is 




Dewey 


Bliss 


Colon 


TOC 


Terms found in 


493 


402 


256 


961 


Highest term not found 


21 


20 


26 


6 


Comment "not specific" 


24 


30 


6 


1 


Comment "scattered" 


20 


20 


13 


17 



As far as term content is concerned, even in the best performer * UDC, only 
961 (51^) were located, with Dewey , Bliss (21 %) and particularly 

Colon (l4?i?) being even more inadequate 4 Scattering was a common 
occurrence in all four classifications, but UDC was rarely M not specific 11 
and usually contained the highest term of the hierarchy. The sample 
suggests , nevertheless , that none of the four classifications would be 
adequate as a source of TEST terms and hierarchies. 



C$3 Classification in MESH 

MESH, a list of Medical Subject Headings, was first issued by 
the U,5* National Library of Medicine in 19^0, It is used in indexing 
for the published Index Medicus, and for the Library’s computer-based 
information system (MEDLARS), and is continuously revised (ref. l4). 

The main sequence is alphabetical (Figure 1 6 ). An italic entry (such as 
Stela zinc ) is a not— allowed term with a see reference to the term used 
for it. The large-type entries are index terms, e.g, STARVATION, 

Against each are coded references to categorised lists in which they 
appear (Al , A2, etc.). Against each may also be cross-references: 

1f se© also related 1 ’ (and its reference back, XR)| "see also specific" 

(and its reference back, XS ) ; "see under" (and its reference back, XU) ; 
and X 5 which is a reference back to a non— allowed term. The second 
part of the thesaurus is a collection of categorised lists (for an 
example, Figure 1?)* Each list can be reorganised into hierarchical 
form (some examples will be given in section C5). From them we can also 
extract chains, for example: Diseases - Cardiovascular diseases - Heart 



zs 



Page No , 2 6 



diseases - Coronary disease - Angina pectoris. There is no explicit 
division into fields or facets, though each list may be regarded as a 
facet. All arrays are in alphabetical sequence. 

From each of 15 different categorised lists , we constructed a 
sample chain and compared it to the four general classifications. Sample 
comparisons are shown in Table 1 6 (Appendix 3). In Table 1?, we report 
(a) the most specific term in each chain, (b) the length of the chain, 
i.e. the number of terms from the most general to the most specific, 

(c) the number of chain terms found in each classification, and (d) a 
note if the most specific term was not found. The table summary is as 
follows : 





MBgH 


Deucy 


UDC 


Bliss 


Colon 


Terms found 


79 


50 


59 


49 


38 


Lowest terms not found 


- 


ii 


7 


10 


13 



In no classification were all the MESH terms found - the 
highest percentage was UDC ( 75 %) , the lowest Colon (48^). The most 
specific terms in the 15 MESH chains appeared to be missing in 7 
instances even in UDC, and in 13 instances in Colon. In all classifications, 
there were cases of scattering - as in example 1 of Table 16 , where the 
MESH hierarchy is not mirrored by the notation of any classification 
examined. The sample suggests, In fact, that none of the four 
classifications would be adequate as a source of MESH terms and 
hierarchies . 

G»4 Euratom Thesaurus and UDC 

The Euratom Thesaurus was first published in 1964, and is an 
authority list developed for subject control in the Euratom computer- 
based information system (ref. 15 ). 

It includes about 1200 keywords used in indexing, and another 
14,000 non-keywords that are ''lead-in" terms, for which the indexer is 
directed to use an appropriate keyword. 

The whole set of over 15,000 terms is listed alphabetically, 
interrelated by "use", "see", and "see also" cross-references. The 
keywords are also grouped into 57 clusters or fields, within each of 
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which relations are displayed in a terminology chart An example 
(chart 52) is illustrated in Figure 18, 

Each box encloses a keyword, displayed in bold capitals. 

Within a box, italicised terms are forbidden synonyms , and the other 
items are related non-keywords * Relations between keywords are shown by 
lines between boxes , the thickness of the line varying with the strength 
of the relation * Along the edges of the chart are more distantly 
related keywords, that will be found in other charts (for example, 
"Coolants" figures in chart 51 , Reactor materials). 



Although relations within and between boxes are not explicitly 
classificatory (hierarchical), we can regard the contents of a chart as 
a set of terms that it should be possible to draw together from a 
classification , In order to ascertain whether Euratom charts could be 
derived' from a classification, we compared 13 of them (lying more 
specifically in the nuclear field) with the UDC special subject edition 
for nuclear science and technology (ref- 20 ) # 

Each keyword and non-keyword in the 13 charts was sought in 
the UDC schedules, and if present its class number was noted. The 
results are given in Table l 8 . 



For each chart examined the table shows (a) the number of 
Euratom keywords it contains, (b) ho w many of these appear in the UDC 
schedules, (c) the number of Euratom non-keywords, (d) how many in TOO, 

(e) how many of the UDG numbers lie within the central core of the field - 
i <, e * within the class corresponding to the chart name. This class is 
underlined in the final column, which also gives the other classes in 
which UDC numbers lie. Of the 247 keywords in the 13 charts, l 8 l ( 73 %) 
were found in the UDC schedules examined; of the 784 non-key words , only 
84 (11%) 9 Of the 265 UDC numbers noted, 139 (52%) lay within central 
core classes. 



The implication of these figures is that if one used these 
central core classes as a way of deriving from UDC relations for display 



in Euratom fashion, one would extract for display only 139 (13%) of the 
total 1031 keywords and non-keywords that Euratom find it useful to 
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bring together. Some 126 of the terms not extracted are in the UDC 
schedules, but not in the core classes; the remaining 766 terms are not 
in the UDC schedules examined. 
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0*5 Oornpar is ons between thesauri 



The incompatibilities between thesauri and classifications, 
illustrated in preceding sections, can be matched by similar 
incompatibilities between thesauri# Two illustrations of this will be 
giv en * 

(a) Euratom and TEST 

For each of the Euratom charts previously examined, the core keyword was 
studied# Bach is listed in the following tabulation# 







A 


B 


C 


B 


E 


Chart 


Gore Keyword 


Assoc : 
non- 
keywords 


Assoc : 
in TEST* 


Linked 

keywords 


Assoc : 
in TEST* 


Total 
Assoc : 
in TEST : 


44 


Energy 


6 


i 


23 


i 


ii 


45 


Nuclear 

reactions 


12 


0 


22 


14 


58 


46 


Radiations 


8 


3 


25 


8 


76 


4 7 


Elementary 

particles 


9 


2 


19 


7 


58 


48 


Protons and 
neutrons 


17 


1 


19 


13 


63 


49 


Leptons and 
hyperans 


5 


3 


16 


10 


29 


50 


Reactors 


11 


10 


4 


4 


62 


51 (a) 


Reactor fuels 


3 


2 


8 


6 


42 


51 (b) 


Coolants 


- 


— 


5 


3 


15 


51(c) 


Moderators 


3 


1 


5 


4 


9 


52 


Fuel elements 


5 


4 


5 


1 


13 


53 


Reactivity 


7 


1 


25 


4 


16 


54 


Radiation 

detectors 


6 


3 


22 


18 


57 


55 


Plasma 


16 


6 


13 


8 


57 


56 


Accelerators 


6 


1 


9 


9 


23 




Totals 


114 


38 


220 


107 


589 


* either as subsidiary terms (e 


*g# Accelerators, NT 


Betatrons ) 


or 



alphabetically (e.g. Accelerators, Accelerator targets)* 

In its box on the chart , the core keyword was associated with 
non-keywords , the number being shown in column A of the table . Each 
core keyword was then consulted in TEST, and the number of the non- 
keywords that could be associated with it via TEST is shown in column B. 
In the Euratom charts , each core keyword is linked to other keywords v 
whose number is shown in column G* The number of these associated with 
the core keyword via TEST is shown in column D* 
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The Picture is as follows: in the EIJPATOM thesaurus, the 15 core 

keywords examined were associated with 1l4 non -key wor d s and linked to 
220 other keywords * Via TEST only 38 (3390 of the non— keywords and 
107 (4990 of the other keywords were so linked,. On the other hand, core 
keywords in TEST were linked to many other terms not linked in the 
Euratom charts. The total numbers of terms linked in TEST to core terms 
are shown in column E, 589 in all * So overall we have: 

Links common to Euratom and TEST (38 + 107) = 145 

Links found only in Euratom (ll4 + 220 — 145) = 189 

Links found only in TEST (589 *- 145) = ^44 

(b) TEST and MESH 

Three fields were selected, representing scientific subjects common to 
these two thesauri - namely, Biochemistry, Physiology and Viruses. The 
hierarchical links within each field were traced out for each thesaurus, 
and are presented in Tables 19 to 21. 

The overall picture is as follows: 

Biochem 

Terms common to TEST and MESH 8 

Terms only in TEST hierarchy 26 

Terms only in MESH hierarchy 44 

The way that each thesaurus emphasises different aspects of a field can 
be seen. In Biochemistry, MESH stresses the details of human 
metabolism and nutrition, whereas TEST stresses links with Physiology* 
Neither makes links with biochemical compounds in detail. In Physiology 
(which overlaps with Biochemistry) MESH again stresses human aspects, and 
in addition links it with Psychology, whereas TEST'S main contribution is 
to bring in a detailed list of Hormones. The two Virus hierarchies are 
much more alike, but differ in detail. 



Physiol 

8 




Viruses 

28 

28 

17 
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D. GENERAL DISCUSSION 



The surveys reported in sections B and 0 have led us to the 

following conclusions* 

(1) Subject specification is required in many of the intermediate 
documents used in science information* We have particularly 
explored its use in the arrangement of secondary publications 
(section B) and in thesauri used for indexing (section C ) * 

(2) In many of these documents , no use is made of classification in any 
of the senses defined in section A2* This finding is illustrated 
in section B1 * 

(3) Among those that do use it, there is very little agreement on 
classification. This is illustrated for secondary publications in 
section B3 , and for thesauri in sections C4 and G5* 

(4) Insofar as there is a standard classification used by a minority of 
documents for arrangement, it is the UBG. This is illustrated in 
section B1 * 

( 3 ) Of the four general classifications surveyed, none appears to be 

acceptable as a standard either for subject arrangement (section B3) 
or indexing (section G)« 

(63 As far as subject arrangement is concerned, all are lacking in term 
content, even UDC* Colon is somewhat worse than Dewey or Bliss in 
this respect, (It should be mentioned that had we explored 
technology in section B as well as science , this defect of Colon 
would have been even more marked. It comes out clearly in the 
comparisons of section C , which strayed more into the technical field). 

(7) Hierarchical differences, expressible as gaps, inversions and scatter 
in our comparison tables (section B3), are widespread - whether we 
compare secondary publications to general classifications or each 
group within itself * A particular instance is illustrated in 
Table 13 of Appendix 3- Such differences are particularly marked 

in developing subjects such as solid state physics (Table 8). 

(8) As compared to thesauri, all the general classifications are 
inadequate in term content. Once again, at a detailed level. 
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whether we compare thesauri to general classifications or each 
group within itself, hierarchical differences are widespread 
(sections C2 to C^)- 

(9) Although UDC is more adequate than the other general classifications 
from the viewpoint of the terms it includes, there is no evidence 
that its hierarchy is any more acceptable as a standard than that 
of the others * 

In ensuing sections we examine the problems of a standard 
classification in a more general context. 

D.2 The uses of classification in Information 

The diversity of practice and the difficulty of standardisation 
revealed by the survey, prompt the enquiry, is there value in classification? 
is it necessary in science information? can one avoid the difficulties 
by not using classification? 

The need for classification in library arrangement is self- 
evident s The books in a library form a linear sequence, shelf by shelf, 
stack by stack. For shelf search - still the most popular form of 
information search - a sequence based on subject content is most helpful. 

Library classification - as is clearly evident from the writings of its 

theoreticians (refs* 1 8e 2) — is based on a search for meaningful \ 

subject sequence. 

The case is not so clear for information search in an intermediate 
document, a catalogue, or an index, and still less clear for a computer * 

retrieval system. Let us consider in turn various types of 

classificatory relation. \ 

The division of a collection of items into fields is common in | 

intermediate documents - such as an issue of an abstracts journal. The 1 

fields may follow each other in alphabetical order, but a meaningful ;j 

sequence is often used - as in the examples examined in section BJ. I 

It is considered that the information searcher will be glad to find 

related fields near each other, to facilitate his scanning of the \ 

abstracts. In the abstracts journals of wider scope, such as Bulletin 1 

Signaletique , there is not only sequence but also claesif icatory •! 

grouping, with sequencing of each array of subclasses. j 

Er|c 34 I 
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The division of a field into facets is common in thesauri, as 
we have seen in the examples of section C 0 In some cases (such as TEST 
and MESH) facets may be structured into hierarchies, though within the 
facet ?t boxes ff of the Euratom thesaurus this is not don©*, The 
formation of homogeneous facets is a necessary step in the construction 
of a logically consistent hierarchy. This in turn is formed because 
the display of a hierarchy is considered to be an aid to indexer and 
searcher in choosing a term of appropriate width, and a further aid to 
the searcher in broadening a search that produces too little 
information, or narrowing one that produces too much. 

The meaningful sequencing of terms in an array is not often 
found in the thesauri examined. Where it occurs, the justification 
would be the same as for the sequencing of fields , but an array is 
usually small, scanned at a glance, and meaningful sequence may be of 
little help to the searcher. 

Both general argument and current practice therefore justify the 
use of classificatory relations in science information - meaningful 
sequencing of fields, and the construction of hierarchies B The first 

relation is used in intermediate documents containing a medium number of 
items - enough to structure broadly, but not enough to structure in 
detail. The second relation is used in wider secondary publications 
and in indexing aids such as thesauri, and hence in any indexes or 
computer retrieval systems based on the latter. We consider that the 
evidence of current practice - examples of which have been presented in 
sections B and C - justifies the use of classificatory relations in 
science information. The problem of whether they could be standardised, 
and if so, how, remains to be explored. 

Classification in science 

Glassification plays a part in most fields of science at certain 
stages of their development, and is important whenever a large number 
of similar entities have to be distinguished (plants, animals, minerals, 
stars, chemicals, etc.). After an initial period of confusion and 
competing classifications, there is often a phase of strenuous effort 
to achieve standard classification, with grouping and division based on 
an agreed set of ’’'essential 11 characteristics - ’’natural” rather than 
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"artificial”, as the argument runs. Once such a standard has settled 
down 9 however, the practical development of a science and its associated 
technologies often leads to the recognition that other characteristics 
are equally useful for certain purposes. 

This process, as it applies to the classification of chemical 
substances, has been explored (ref, 21), During the whole period up to 
the eighteenth century, various characteristics were used to group and 
divide chemicals; physical state, physical behaviour, chemical behaviour, 
origin, mode of production. With the developments associated with 
Lavoisier, constitution became firmly accepted as the basic characteristic 
by which chemicals should be classified. Since that time, both 
industry and science have begun to reintroduce earlier characteristics 
and add still others for certain purposes; bond type, use, scale of 
production* 

The upshot of this is that for different purposes it may be 
necessary to place a given chemical in different classes; for example. 
Aniline might be classed as a Benzene derivative , an Amine , a Dye 
intermediate, a Toxic substance, an Organic base, and so on. The same 
is occurring in other fields. We are faced, in fact, with an increasing 
problem of cross-classification, in which an entity may fall into as many 
classes as there are special interest groups associated with it. 

We can extend the argument, A homogeneous group of entities 
forms a facet, for example, chemical substances. In chemistry, 
substances are the centre of interest, and a classification will relate 
them to facets such as structure, physical, properties, reactions, 
environmental conditions. In biology, chemical substances are of 
secondary interest, as cell constituents and reagents, and a 
classification will relate them to facets such as organisms, organs, 
tissues, biological processes. In each field, the same facet (chemical 
substances) will fit into a different pattern. 

These features have led to the proliferation, for purposes of 
arrangement, of many special classif icatd on© , each structuring a field 
from its own point of view, and thus differing from each other in the 
grouping and sequencing of the same entities. This has been illustrated 
with respect to classifications used by intermediate documents in 
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section B 3 and a study of special library classifications (such as those 
listed in ref* 11 ) would amply confirm it. Section Ok has shown that 
even a single field - nuclear science and engineering - structured from 
two viewpoints that one would imagine to be similar f may present 
surprising divergence as to both choice of terms for inclusion, and 
grouping * 



A general classification can adopt one of three ways of meeting 
this situation i (a) It can firmly place any given entity in only one 
class, according to what is believed to be its "most generally useful* 1 
characteristic , A special interest can only use such a classification 
as a standard by abandoning any structural relations peculiar to itself. 

(b) It can place each entity in as many classes as special interests 
may dictate* It becomes then an assembly of special classifications , 
held together only by its alphabetical index, and in no sense a standard, 

(c) It can attempt some uneasy compromise between the two extremes, 
failing to satisfy any special interest yet annoying the purist by 
inconsistency • 



This last is the path chosen by most general classifications, and 
the comparisons reported in sections B and C illustrate yet another 
aspect of the situation. Each chosen compromise differs from the others. 
This is partly because each classification maker (whether individual or 
committee) responds differently to the clash of special interests. It 
is also because interests change with time, and a later classification 
will emphasise characteristics ignored by an earlier. As a result, each 
general classification tends to become trapped in a structural framework 
suitable only to the era in which it was made. 

Current scientific research 

The relatively outmoded character of any general classification 
is particularly evident if we compare it with the most recent developments 
in any field. In 1961? Unesco published a survey of current trends in 
scientific research, prepared by Pierre Auger (ref, J2), His 
classification of material was "based on a functional division of 
scientific research rather than on a purely academic classification of 
sciences," Scientific research was taken to include fundamental , 
applied and developmental research. 
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The overall division of the survey is as follows: 

I * Fundamental sciences (mathematical , physical , chemical , 

biological) * 

II, Earth and space sciences, 

III, Medical sciences, 

IV, Food and agricultural sciences, 

Vo Fuel and power research (thermochemical, hydroelectric, nuclear, 

solar and electrical energy), 

VI. Industrial research (metallurgical, chemical, textile * electro- 

mechanical , transport , telecommunications , automation , construction ) , 

Science is seen as existing not only In the disciplines traditionally so 
labelled, but also in many areas of technology. So division III 
includes the science of nutrition; division IV includes nitrogen 
fixation, eeoclimatology , animal genetics, fish population dynamics; 
division V includes coal structure, radioisotopes, photosynthesis'; 
division Vjl includes metallography , high polymers, acoustics of buildings. 

The interpenetration of science and technology is far greater than is 
suggested by the sharp separations of Dewey, UDC and Colon (Bliss is a 
little more up-to-date in this respect). 

Even if we restrict our examination to the T, fundamental ff sciences, 
differences between Auger and the general classifications are immediately 
apparent * The differences are illustrated in Table 27, in which Auger f s 
1961 classification of "fundamental” sciences is coded according to the 
1965 edition of Dewey* For example, in the main subdivisions of the 
physical sciences, the traditional disciplines of Mechanics and Acoustics 
are missing, and Atomic physics. Electronics and States of matter are 
much more emphasised. One of the six main subdivisions of the biological 
sciences is Badiobiology , a subject that barely figures in the general 
classifications * 

At the detailed level, Auger is classing, not the whole of 
science, but its growth points. Yet it is fair to compare his 
classification with the general ones, because for current and future use 
they too must cover the growth points. For example, Auger subdivides 
States of matter into six sections - Fluid mechanics, Solid state, 
Semiconductors, Superconductors , High pressures, Low pressures .» In 

Dewey, the terms in this array are coded 532, 530.^1,, 537*622, 537*623, ? 
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and 553*5 - at very different levels in very different hierarchies# 

As a second example, consider Auger’s subdivision of Inorganic 
chemistry# Instead of a simple division by chemical constitution , as 
found in the general classifications, we get* Inorganic macromolecules, 
Transition metal compounds, Fluorine derivatives, Compounds for 
electronics, Materials for astronautics, Metallurgical chemistry, 

Vitreous state. Again, among the sections of the biological 
sciences are subjects that are found at a much more specific level in 
the general schemes - such as Chromosome biochemistry, Transport through 
membranes, Penal physiology, Gytobiology of radiation. 

Particular areas of science rise and fall in importance , new 
topics continually emerge, the class relations of current interest alter, 
whole fields are restructured# We found great difficulty in comparing 
mathematical abstracts journals with the general classifications, and a 
series of comments by Auger makes this understandable! "modern 
mathematics uses techniques which were formerly utterly alien to it", 
"twenty or thirty years ago many good mathematicians still knew very 
little about vector spaces, etc*, to-day they are part of any general 
mathematical education", "even a few years ago, the methods used in 
algebra were almost purely algebraic , to-day the situation is entirely 
different" o There is little wonder that both the detail and the overall 
structure of Mathematics in all the long-established general 
classifications appears so inadequate. 

It has been maintained by some writers that a science can only be 
properly classified when it has ceased to develop. What is certainly 
true is that only in a slowly developing field can current documentation 
continue to use an old classification* The dynamic of modern science 
is making outmoded the structural frameworks first laid down by Dewey 
( 1876 ) > UDC (1905), Bliss (1935) and Colon (1933)- 

p,5 The needed level of standardisation 

The maker (s) of a general classification typically stand in 
front of the universe of information, classificatory knife in hand, and 
decide how to carve it up - into fields, facets, chains, arrays. Most 
of them spend a great deal of effort discussing the higher levels of 
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the scheme - what fields will be recognised? in what sequence will they 
be arranged?^ what principles will these decisions be justified? A 
brief history of this aspect of the classification of science has been 
published els where (ref, 23)* 



In practice, most general schemes end up by using traditional 
disciplines as the main fields, and this was explicitly justified by 
Bliss (ref* 1) as representing the "scientific and educational consensus 
##* an order likely to persist for centuries to come." In actual fact, 
although the names of traditional disciplines do persist for centuries, 
their content (particularly in science) changes continually and rapidly* 

\, 

The inadequacy of division by traditional disciplines has been 
discussed by writers on physics, which is still conventionally divided 
into mechanics, acoustics, optics and so on# It has been noted that 
this Glassification of physics was originally based on types of sense 
perception , but that this method of division has lost its meaning* A 
century ago, these subfields were separate sciences, in very different 
stages of development , each following its own line of growth independently 
of the others. To-day the boundaries between them have almost completely 
gone# These comments could be illustrated from Table 8 (Appendix 3): 
from all the "sense-perception" fields of physics, material has been 
drawn together into a new field, Solid state physics# 

The method adopted by makers of general classifications - 
successive subdivision of the universe of information, successive 
"expansion" of the scheme to keep pace with the growth of the libraries 
to which it is applied « of necessity implies an attempt to seek for 
permanence at the higher levels of the scheme. Bliss and many others 
have sought for a "permanent" set of fields, "the order of the sciences"# 
Ranganathan has rather sought uniformity In a set of facets applicable 
to every field (ref# 2) . Special classified arrangements, as we have 
noted, display great diversity. We suspect this to be Inevitable# 
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Each particular intermediate document is (or should be) designed 
to serve the Interests of a particular user group* Increasingly , as 
science and technology interpenetrate , user interests diversify. The 
discipline— oriented aids typical of the past give way to, or are 
complemented by, mission-oriented aids drawing material from many 
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scientific disciplines* The list of science/technology subject 
categories considered important by COSATI (Appendix 2) is sufficient 
illustration of this* Each user interest makes its own selection of 
subject matter , and arranges it according to its own structural pattern. 
There are as many arrangements of fields as there are interests* 

Does this mean that attempts at standardisation must be 
abandoned? Before so concluding* let us consider more closely the 
alternative approach that has been adopted by the makers of both special 
classifications and thesauri designed for detailed indexing rather than 
arrangement * Each indexing aid, in effect, defines a field not in 
respect to its position in a wider universe, but by enumeration of its 
content 0 In special classifications for indexing, the field embraced 
can typically be expressed in a "thing-process" phrase, such as "diamond 
technology", "food science", "container manufacture 11 and so on* In 
each case, an enumerable group of things is selected, and from the many 
relations in which they subsist (their properties, processes, operations, 
behaviour, activities) a certain number is selected and enumerated. 

Every such selection can be the "field" of a classified index (ref. 26). 
If we examine a thesaurus such as TEST (ref* 13) , we again find subject 
category fields defined by the terms that they include* In both cases, 
the term content of the field is structured hierarchically. Higher 
level relations between fields may not be displayed* 

Essentially, therefore, both types of indexing aid contain many 
low-level hierarchies . Each hierarchy is usually restricted to a 
homogeneous set of terms - things, or their parts, constituents, 
structures, properties, actions or processes, or operations on things, 
or operating agents, and so on - each homogeneous set thus being what is 
called in classification theory a facet (refs* 2 , 26)* Facets are the 
building blocks out of which special classifications and thesauri may be 
assembled* Each special information aid may bring together a different 
set of facets, and arrange them in a different pattern, but the same 
facet may be common to many fields, and arrangement within the facet 
may be the same in each field. It is at this level that standardisation 
may be possible * 



D»6 Recent work on faceted classification 



In our descriptions of general classifications (section 132) , the 
occurrence of well-defined facets within each was noted. They are 
distinctively coded in the UDC ? which was the first classification to 
use the technique , but are most clearly and consciously used by Colon , 
whose make:? Ranganathan introduced the term into classification, 

"Facet analysis” is now an accepted part of classification theory™ 

Many special classifications have been devised along these lines (ref* 26 ) * 
Exploratory work is going on in England towards the development of a new 
general faceted classification (ref* 27) . Parallel ideas have been 
published by Farradane and colleagues (ref, 28) » 



Farradane sees information as representable through four basic 
facets of terms: entities, activities, abstracts and properties. He 

develops the outline of his scheme as in Table 22 (Appendix 3)* Austin 
appears to be analysing at a more general level* Those schemes are 
still at a preliminary stage , and cannot as yet be clearly related to 
the possible practical requirements of a world science information system# 



It is worth looking in more detail at schemes recently drafted 
by the Information Division of the American Institute of Physics (ref *29)# 
In a classification for Physics, two facets are recognised: ( 1 ) objects, 

(2) phenomena and associated properties^ Each facet is divided into 
sub-facets , and each of these is fully hierarchical „ The main "objects" 
of Interest to Physic© are listed as: 

Mathematical entities* 

Particles, fields, nuclei, atoms, molecules . 

Chemical elements and their compounds. 

Ensembles and aggregate matter. 

Astro- and geo-physical objects. 

Organism© , biological system© , organs * 

Artifacts , devices , instruments , systems . 

The "phenomena and properties 18 listed are those associated with each 
"object” sub-facet - mathematics, particles, fields, chemicals, 
ensembles and so on. In illustration. Table 23 (Appendix 3) outlines 
the whole of each facet , and Table 24 lists Ensembles and their 
associated phenomena. 
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In a classification for Chemical physics also drafted at the 
A.I.P. (ref* 29) there is a shorter list of objects, a long list of 
"properties, processes and phenomena", and a list of "methods" * These 

lists are divided into small groups, which may or may not be 
hierarchical * Arrays are usually in alphabetical sequence * An outline 
of the "properties" facet is presented in Table 25, and a detailed 
extract in Table 26. 

As can be seen, in both these classifications there is no attempt 
to define and arrange "fields" of Physics. There is a strict 
concentration on homogeneous facets — objects, phenomena, methods - in 
each of which hierarchy is introduced to a greater or lesser extent. 

The "sense-perception" disciplines of physics figure only as phenomeno- 
logical qualifiers (Ensemble class 47 in Table 2 4), or as phenomena 
associated with physical ensembles and chemico-physical objects. 

The possibility raised at the end of section DJ5 is that schedules 
of this kind - unit facets of objects, properties, processes , methods 
and so on in different fields of science and technology - might well be 
standardised for use in Intermediate documents and information aids * 
Similar hierarchies already exist in thesauri such as TEST (compare 
Table 26 with the list of thermodynamic and thermal properties in 
Table l4). There seems little point in each intermediate document 
producing its own variant hierarchy for a unit facet. 

The comparisons reported in section G suggest that none of the 
general classifications considered could provide the necessary standard 
schedules. The facets of Colon are wholly inadequate in detail, 
although piecemeal expansion of small areas of technology is now taking 
place (ref. 30). There are many well-defined facets in UPC , but the 
frequency of scatter noted in section 02 suggests that there is still 
much inhomogene it y in its hierarchies, and at best wo see UPC as a 
quarry. To create a standard, much work along lines considered in this 
section would be needed (ref. 31 ). 

P.7 Conclusion 



In placing a contract for a comparative study of classifications , 
the International Council of Scientific Unions expressed uhe hope that 
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the results would provide information that would assist in examining: 

11 (i) ‘the possibility of transfer of information between services using 
different Glassification systems, and (ii) the necessity for all 
information services to convert to a unique classification system ,? # 

This survey has indicated that, although formal classification 
schemes do not occur in all intermediate documents in science v the use 
of classificatory relations for both arrangement and information 
retrieval is widespread * Equally it has indicated that there is great 
diversity among the classifications used. 



How does this affect the transfer of information between systems? 
We are saying, in effect, that there is a strong likelihood that the 
hierarchical relations of any particular topic will be different in each 
system* These relations are expressible in codes* The only way to 
get an item coded 5^1.3^ in one system into the coding CDV, or E:22, or 
ElalO, or *8 of another system, is to recode it in each case. This 
could be done in advance, by compiling an (exhaustive?) list of all 
topics to be covered by the co-operating systems, and establishing a 
concordance of codes (our tables provide small samples of this). 

Whether this task is worth doing will depend upon the function that such 
transfer of information is intended to perform — a matter yet to be 
established in the UNIS 1ST study* 

An inconclusive answer must also be given to the second point 
raised by ICSU — whether it is necessary for all information services to 
convert to a unique classification system. The present diversity 
strongly suggests that , if interchange between systems is going to be 
important , then the use of a standard structure for arrangement and 
indexing is likely to be a better solution than a concordance between 
divergent structures. As already stated, we do not believe that any 
of the general classifications examined would be an adequate standard 
either for arrangement or for indexing. But the kind of classificatory 
structure needed can only be determined when the function of information 
transfer between systems has been settled. 



O 
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Our final conclusions, therefore, can be expressed as follows: 
Classification has a definite role to play in science information, both 
in the arrangement of subject representations , and in their detailed 
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indexing. To the extent that the present variety of science information 
aids are to be integrated, the need for standard classificatory relations 
will increase. The form of such a standard, and the level at which 
standardisation should be applied (fields, facets, hierarchies, terms, 
codes ) , can only be determined when the mode of integration has been 
chosen. It is unlikely that any existing classification could be 
adopted as a standard, but both general and special schemes will be 
useful quarries from which classificatory relations could be drawn. 
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CO SATI subject category list (all fields, selected groups) 









Dewey 


UDC 


Bliss 


Colon 


01 


Aeronautics (5 groups) 


Il9~13 


629.13 


BT 


D53 


02 


Agriculture (6 groups) 


630 


63 


UA 


J+KZ 


05 


Astronomy and astrophysics 


520 


52 


D/DF 


B9 




A 


Astronomy 


520 


52 


D/PF 


BQ 




B 


A s trophys i c s 


523.013 


525.03 


DD 


B 9 i 6 




C 


Celestial mechanics 


521.1 


521 .X 


DOG 


B9=7 


Ok 


Atmospheric sciences 


551.5 


551.5 


PS 


U 28 




A 


Atmospheric physics 


< 551.5 


551.51 


DSB 


TJ286 




B 


Meteorology 


< 551.5 


<551. 5 


<DS 


U28 


05 


Behavioral and social 


" 150 


159.9 


I 


S+E 






Sciences (11 groups) 


300 


3 


it 




06 


Biological and medical 


570/590 


57/59 




G+l 






sciences s including 


+610 


+61 


1/H 






A 


Biochemistry 


574.192 


577.1 


EH 


EgG 




B 


Bioengineering 


- 


~ 


- 


- 




C 


Biology 


5 70 


57 


E 


G 




D 


Bionics 


— 


— 


— 


— 




M 


MicrobioXo gy 


576 


576.8 


FV 


G 91 




P 


Physiology 


574.1 


576.2 


EJ 


0:3 




R 


Radiobiology 


574.1915 


(577 • 5 


EAI 


Gi 33C5 


0 ? 


Chemistry 


540 


‘ 54 


G 


E 




A 


Chemical engineering 


660.2 


Oo.O 


GTE 


r 




B 


Inorganic e 


546 


546 


Cl 


EI 




C 


Organic c* 


547 


547 


GO 


E5 




P 


Physical c* 


541 


541 


CB 


E; 2 


08 


E Radio and radiation c* 

Earth sciences and oceanography 


541.38 

550 


541,15 
+ 54 : .28 
55 


CFD 

DF/B 


E:296 




A 


Biological oceanography 


574.92 


57(26) 


EMT 


G9555 




B 


Cartography 


526.8 


528,9 


BQL 


Ull 




C 


Dynamic oceanography 


551.46 


551.465 


BPS 


U 256 




D 


Geochemistry 


551.9 


550.4 


PHC 






E 


Geodesy 


526 


528 


DQB 


U 18 




F 


Geography 


910.2 


911.2 


DR 


B 




G 


Geology and mineralogy 


549/550 


55+549 


DG+CH 


H 




H 


Hydrology and liminology 


531.48/A9 551*^8 


DRH 


H422 




I 


Mining engineering 


622 


622 


U DD 


HZ 




J 


Physical oceanography 


. 551.46 . 


<551.46 


<DRS 


<U25 




K 


Seismology 


‘ 551.22 


550,34 


DHK 


H413 ‘ 




L 


Snow, ice and permafrost 


<(551 


551.32/ 

.34 


<DR 


H421 




M 


Soil mechanics 


624.151 


624.131 


- 


- 




N 


Terrestrial magnetism 


538.7 


550.38 


BHW 


C75 


09 


Electronics and electrical 


621,3 


621.3 


BME 


B 65/66 






engineering including 










B 


Computers 


621.38195 


681.14 


AMU 


d65,8(B) 




D 


Information theory 


001.539 


621.391 


- 


- 


10 


Energy conversion (3 groups) 


<621 


<621 


<;ui 


P6,3 


11 


Materials ( 12. . groups ) 


660/670 


66/67 


- 


F 


12 


Mathematical sciences 


510 


51 


AM 


B 




A 


Mathematics and statistics 


510 


51 


AM 


B 




B 


Operations research 


001.424 


519.28 


- 




13 


Mechanical, etc* engineering 


620 


62 


UO 


P 6 



(Ip groups) 
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Appendix 2s (continued) 

14 Methods and equipment 

(5 groups) 

15 Military sciences (7 groups) 

16 Missile technology (4 groups) 

17 Navigation, etc (10 groups) 

18 Nuclear science and Technology, 

including 
B Isotopes 
H Radioactivity 

K React r physics 

19 Ordnance (8 groups) 

20 Physics 

A Acoustics 

B Crystallography 

C Electricity and magnetism 
B Fluid mechanics 

E Masers and lasers 

F Optics 

G Particle accelerators 

H Particle physios 

I Plasma physics 

J Quantum theory 

Solid mechanics 
L Solid-state physics 

M Thermodynamics 

N Wave propage t ion 

21 Propulsion and fuels 
(9 groups) 

Space technology (4 groups) 



Dewey 


UPC 


Bliss 


Colon 


355 


355 


RMB 


MV4l 


623,451 


623.451.8 


- 


- 


621,48 


621,039 


BEH 


- 


539,74 


621,039.3 


CCQ 


E196 


539,752 


539,16 


BF 


CM 96 


539, 75/, 76 


621,039,51 - 


D7 


623,4 


623.4 


BMG 


— 


530 


53 


B 


c 


534 


534 


BP 


03 


548 


548 


CH 


HI: 8 


537/538 


537/538 


BJ 


06/7 


532 


532 


BQ 


B75 


57,5+535.58 




— 


— 


535 


535 


BI 


C51 


539.73 


621.384.6 


BED 


— 


539.721 


539.12 


- 


C9B 


537.16 


533.9 


— 


— 


530,12 


530,145 


BFJ 


CNI 


531 


531 


BG 


C21 


530,41 


539.2 


— 


_ 


536.7 


536.7 


BHB 


C4s 7 


537.12 


538,56 


BLR 


05:2 


629,42 


629 , 1.03 <'U 


D5,7 



629*19 - B 58 
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Appendix 3- Tabulations 



In Tables 3 to 12 we ^ive some examples of class codes in various 
classifications to schedules taken from Bulletin signaletique and elsewhere a 
Gaps may mean the genuine absence of a code for a particular subject, or a 
failure to discover the appropriate code* 

In all codes we have used the stroke (/) to mean lf all intervening codes 11 
l thus AM/AY means "all codes from AM to AY inclusive"); the plus (+) to mean 
"and" | and "less than" (<) to mean "included in" (Thus 4 523.85 means that the 
subject classed is included in the class represented by code 523*85)* In Colon, 
the symbol 0 has been used in an unorthodox way as a generalised link between 
fields (thus GOC = G related to C = Biology related to Physics = Biophysics)* 

In all columns headed by an asterisk (o*g. Ref.Zh.*) the notation used is 
our own, constructed so as to display the hierarchy of the classification* Thus 
in Table 3, for PZ, B6e Clusters is an entity in the class B6 Stars, and this 
in turn lies in class B Astronomy; the sequence of classes into which Astronomy 
is divided is shown by the codes BX, B2 f B3, etc* 

In Table 13 we compare eight classifications of General and physical 
chemistry* 

In Tables XA t^ 18 we report the results of assigning class , codes to 
terms in thesauri, giving samples and summaries* Tables 19 to 21 compare 
hierarchies in TEST and MESH. 

Finally, Tables 22 to 27 give samples of recent faceted classifications. 
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Table 5 (continued) 
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— 


CFD 


- 


- 


535.379 


- 


— 


- 


541.14 


CFI 


E: 25 


541.37 


541.13 


GF 


Ej26 


541.372 <•541,13 


CEE 


— 



545.34 621*357.7 



f 


Anodic solution and 
oxidation 


— 


< 541 , 138*2 


CER 


s 


Corrosion, cathodic and 
anodic protection 


620,162 


<541. 138o2 


OKI 


h 


High temperatures 


541.5687 


541.136,86 


CDR 


i 


Electrochemical generators 


621.35 


541.136 


CEK 


i 


Surface treatment 




621.357.8 


CKV 


k 


Electrochemical 




542,8 


GET 



E:86 



preparations 



O 

ERIC 
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Table 10 (continued) 



Ref ,Zh* Dewey UPC Bliss Colon 



XVI a Surfaces Flal2 541*3453 541.183 CPU Es232 



b 


Surface tension and 


<ditto 


532,6 BGU 


C2,4 




capillarity 








c 


Interfaces, liquid gas 


ditto 


532.613.4 - 


— 




and liquid-liquid 








d 


ditto , solid-liquid 


ditto 


532.613.2 - 


— 


e 


ditto , solid^gas 


ditto 


532.613*3 - 


— 


f 


ion exchange , select ive 


541,3723 


541.183 


— 




adsorption 








s 


Adsorbents 


- 


<541.183 


— 


h 


Surface-active substances 


668*1 




_ 


XVII a 


Colloidal and dispersed « „ _ 


541.3451 


541,18 GOT 

541,18,05 - 




b 


st t s -Pl*al3 

Apparatus anS Sechniques 


E;235 


0 


Granuloma try 


- 


— — 


*- 


d 


Physical & chemical studies 


— 


- - 




e 


Micelles 


_ 


— — 


_ 


f 


Thin films 


<541*3453 


- BGU 


** 


g 


Elec t r ok ine tic phenomena 


- 


— _ 


*• 


h 


Constitution and structure 


- 


54l.l8.02 - 




i 


Emulsions , suspensions , 


<541,3451 


541*182 BGR 


E: 256+238 




gels, aerosols 






5 


Porosity 


531*7 


539-217.1 - 


— 


k 


Permeability 


^532*7 


539,217.3 - 


- 




Gaps 


25 


16 30 


45 




Inversions 
65 BS classes 


14 


19 12 
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Table 11 (continued) 
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Table 12 



Bulletin signals tique - 320 A Biochemistry 





Ref e Zh* 


* Dewey 


UPC 


Bliss 


Colon 


X 


Biochemistry H 


574,192 


577.1 


SH/EI 


E9Q 


11 


Chemical constituents 


574.1921 


577.11 


EHF 


- 


a 


Inorganic , mineral 


574 , 19214 


2546 


EHI 


El 


b 


Glue ides 


— 


2 547018 


EIR 


E 6898 


c 


Lipoids 


574,19293 


2547.915 kit 


E96 


a 


Steroids , terpenes 


— 


2547.92 


EIU 


1996 


e 


Protides H2b 


574,19296 


2547,96 


EIB 


E92Z 


f 


Alkaloids 


- 


2547,94 


E1L 


E92 


e 


Nucleic acids H2c 


— 




Eir 


- 


h 


Pigments 


574.19297 


: 547.97 


EIV 


195 


i 


Natural substances, 
plant 


581,192 


;547,992 






j 


ditto , animal 


591,192 


- 




- 


k 


V itamins 3 hormones 


574.1926 


577. 16/, 17 E10 


E97+986 


III 


Body fluids and tissues 




p_ 


GCW 


— 


a 


Blood 


612. H 


612.12 


GBB 


G35 


b 


Urine 


6 12.461 


; 612 . 46 


GEI 


G515 


c 


Tissues 


574.82 


576.72 


GC 


G12 


d 


Cellular biochemistry 


574.876 


576.311. 


1 ECU 


E9G11 


IV a 


Enzymes HJ 


574,1925 


577.15 


EIP 


E 982 


b 


Hydrolases 


- 


577.152 


- 


19822 


c 


Oxidases reductases 


574.19258 


577.158 


- 


E 982 I 


a 


Desmolases 


- 


. 577.158 


* 


- 


e 


Transfer , isomer is ing 
and synthesising 






** 


“ 


V 


Metabolism 


4 5 74.13 


591.133 


EJM 


G: 33 


a 


Inorganic 9 mineral 


581.1335 


<591,133 


EHJ 


G: 33E1 


b 


Intermediate 


- 


- 


- 


- 


c 


Glue ides 


— 




EXR 


G:33E68 

98 


a 


Nitrogen 


— 


581 . 133 , 


1 EHL 


G 233 EI 5 O 


Q 


Lipids and steroids 


581,13346 




EIT/ 

EIU 


G:33E96+ 

996 


f 


Other plant substances 


- 


- 


- 


- 


s 


Photosynthesis 


581,13342 


581.132 


EAJ 


G233E981 




Gaps 


12 


7 


8 


8 




Inversions 
31 BS classes 


5 


6 


8 


6 




75 



Classifications of general and physical chemistry 

(see also the Bulletin signale'tique classification in Table 8) 



Table 13 



0hem o abs» 

65 General phys e chenu 

66 Surface chem# , colloids 

6? Cata3 -ysis , reaction kinetics 

68 Equilibria, solutions 

69 Thermo-dynamics , - chem# 

70 Crystallisation and 

crystal structure 

71 Electric phenomena 

72 Magnetic phenomena 

73 Spectra, optical props# 

74 Radiation and photochem# 

75 Nuclear phenomena 

76 Nuclear technology 

77 Electrochem# 

Chem#zentr* 

A General, physical 
inorganic chem# 

A1 Atomic nuclei 
A2 Atoms , molecules 
A3 Solids, liquids 

A 4 Therm ody nam i c s , 

equilibrium 
gases , liquids 
A 5 Electrochem 

A 6 Colloid chem , interfaces 

A 7 Kinetics, catalysis 
B Physical, organic chem# 

B1 Optical, electric, magnetic 
props, spectra 

BE Structure determination 
B3 Thermodynamics 
B4 Equilibria 

B5 Electrochem# 

B 6 Kinetics, catalysis 



Ref »zh# * 

0 General 

1 Theory of molecular structure 

and chemical bonding 

2 Experimental structure 

determination 

3 Crystal chem, and crystallography 

4 Chem# of solids 

5 Gases , liquids , amorphous 

6 Radiochem* , isotopes 

7 Thermo-dynamics, -chenu 

equilibria 

8 Kinetics, combustion, explosions, 

topochem , catalys is 

9 Photo-, radiation and plasma chem# 

10 Solutions, acids and bases 

11 Electrochem# 

12 Surface chem# 

13 Colloid chem 0 



Curr # chem # pap * 

1 Subatomics 

2 Atomic and molecular structure 

3 Phases 

4 Surface props 

5 Colloids and macromole c \xlo.& 

6 Electrochem & 

7 Thermodynamics 

8 Kinetics, mechanism 



Dewey Bliss 



a 


Theoretical chem# 


CB 


Physical chem* 


22 


Molecular structure 


D 


1 Chem# constitution 


,24 


Atomic structure 


E 


Constitution and props 


26 


Stoichiometry 


G 


Stereochera, 


28 


Quantum chem# 


J 


Chem* combination 


3 


Physical chem# 


0 


Isomerism, etc 


34 


Solutions , colloids 


S 


Adsorption 


35 


Photochem 


T 


Polarization 


36 


Thermo-chem , -dynamics 


CC 


8 1 0 ichiome try 


57 


Elec tro-magnete-chem 


C/G 


Atomic, rnolec. weights 


38 


Radiochem. 


H/J 


Thermal props* 


39 


Kinetics , mechanism 


K 


Solubilities 


7 


Optical activity 







76 



Continued overleaf 



541.1 

.11 

.12 

.13 

.14 

.15 

. 1 ? 

.18 

.2 

.5 

.6 



.7 

,8 



UPC 

Physical chem* 

Thermocb em , — dynamics 
Chem. m@chan.ios 
Electroehem* 
Photochem. 

Radiation chem. 
Topochem 
Colloid chem* 

Atomic theory 
Valency, affinity, bonds 
Structure in relation 
to properties 
Allotropy 
Solutions 



Table 13 (continued) 

Bliss (continued) 

CD Chemical dynamics 
C Statics 

D Equilibria 

I Catalysis 

L Piezochem 

M Valency 

N Thermodynamics 

P Thermo chem 

T Colloids 

U Surface chem 

V Solutions 

CE Electrochem 
CF Radio- ,photo-chem 

Colon 

E%2 Physical chem* 

21 Chenu combination 

(in el:Molec * structure) 

22 Solution 

23 Mixture (incl# Surface, 

colloid) 

, 24 Thermodynamics 

25 Photochem 

26 Electrochem 

27 Magnet ochem 

28 Stereochem 

296 Radiochem* 



O 

ERIC 
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Sample comparison with TEST 



Table l4 





Dewey 


UDC 


Bliss 


Colon 


Thermodynamic properties 


<536*7 


<536.7 


<.BHB 


<04:7 


Dissociation energy 




- 






Enthalpy 




- 






Entropy 


536.73 


536.75 


BHE 




Free energy 




536.77 






Gibbs free energy 




<536,775 






Helmholtz free energy 




<536.775 






Solidification points 


<536.42 


536.421.4 


<BGV 




Thermal expansion 


<536,41 


536.41 


<BHQ 




Thermo c hem ical 






GDP 




Heat of ablation 




- 






absorption 




— 






activation 










adsorption 




536.658 






crystallization 


- 






mixing 




- 






Heat of reaction 


<541.362 


536,66 






Calorific value 




_ 






Combustion 


<541.362 


536,662 






Dissociation 




536.657 






Formation 


<541.362 


- 






Hydration 




536,664 






Heat of solution 


<541.362 


536.653 






transformation 




536 * 656 






Latent heat 




536.65 






of fusion 


<536,42 


536.652 




04:514 


of sublimation 


536.445 


536.654 






of vaporisation 


<536.443 


536.655 




C4;55^ 


Thermophysical 










Boiling point 


<536.443 


536 . 423,1 


<BGV 


C4s552 


Critical point 


<536.443 


536,44 


<BGV 


04:582 


pressure 




- 


<BGJ 




temperature 




- 


<BGV 




volume 




_ 






Emissivity 






4BHW 




Melting point 


<536.42 


536.421.1 


<BGV 


04:512 


Peltier effect 




537.322 






Pyroelectricity 


537,65 


537.227 


BKW 




Seebeck effect 




— 






Sensible heat 




_ 






Softening points 




536.421.2 






Specific heat 


536.63 


536.63 


BHJ 


04283 


Sublimation pressure 




536.422.15 






Surface energy 




- 






Thermal conductivity 


536.2012 


536,2,022 


BHTJ 


<0424 


Thermal dif fusivity 


536.2014 


— 






Thermal stability 




— 






Vapour pressure 




536.423,15 






Volatility 




536,423.16 
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Table 15 



Summary of comparisons 
Hierarchy 


with 

Terms 


TEST 

Dewey 


Bliss 


Colon 


TJDC 


Comments 


Acid halides 


6 


i 


i 


i 


6 


B and C not specific 


Acyclic alcohols 


9 


1 


6 


6 


9 


B not specific 


Aerodynamic character- 


istics 


l^f 


10 


1 


0 


11 


B not specific 


Aldehydes 


10 


5 


1 


6 


10 


B and D not specific, 
D scattered 


Algebra 


54 


15 


19 


18 


23 


B,D,C not specific & 
scattered, U scattered 


Alkaloids 


26 


1 


1 


1 


24 




Alkene compounds 


32 


2 


3 


9 


32 


B not specific | C scat- 
tered 


Aluminum alloys 


16 


1 


1 


1 


16 




Aluminum 

inorganic 


13 


3 


1 


13 


13 


Some B not specific 
C scattered 


compounds 


Amides 


43 


6 


1 


4 


35 


B,D,C not specific, 
D scattered 


Analysis 
( maths ) 


90 


19* 


42 


40 


42 


B often not specific! 
B,C,D scattered 


Aquatic 

animals 


49 


45 


45 


ip* 


16 


D and U often not 
specific , B sometimes! 
B,G*D,U scattered! U 
has few vernacular 
names in schedule* 


Bacteria 


180 


24 


38 


1 


48 


D often not specific* 
B scattered 


Beams ( radiation) 


12 


2* 


1* 


1* 


6 


D and B not specific, 
IT scattered 


Body fluids 


13 


8* 


10* 


4* 


8* 


B,G,tT scattered, B and 
D not specific 


Bosons 


9 


2 j_* 


2* 


1* 


3* 


B not specific, TJ seat*- 
tered 


Capacitors 


12 


i 


1 


0* 


11 


B not specific 


Carbides 


18 


18 


0* 


18 


18 


B scattered 


Carbohydrates 


33 


6 


20 


13 


30 




Cardiovascular system 


13 


10 


8* 


8 


12 


B and D not specific 


Celestial bodies 


32 


25 


25 


20 


24 


B and D scattered 


Cements 


26 


3* 


2 


1 


7 




Chemical properties 


27 


9* 


3* 


2* 


12* 


D not specific and 
scattered, U scattered 


Chemical reactions 


92 


27* 


4* 


4* 


32 


B,G,D scattered and 
not specific 


Chemical tests 


30 


21* 


14* 


# 

HI 

H 


25 


B and D not specific, 
B,C,D,U scattered 


Circuits 


48 


2 


1 


0* 


8 


B not specific, U scat- 
tered 


Computer systems 


37 


2 


0* 


1 


13 


C not specific 


hardware 


Congenital 

abnormalities 


37 


1 


10 


0* 


30* 


D not specific, B U 
scattered 


Crystal defects 


10 


0* 


o* 


0* 


1 




Crystals 


13 


1 


2 


1 


6 




Diodes 


12 


2 


0* 

79 


0* 


6 

Continued overleaf 



Table 15 (continued) 



Hierarchy 


Terms 


Dewey 


Bliss 


Colon 


UJDC 


Comments 


Dispersions 


is 


7* 


3* 


3* 


6 


B scattered, B not specific 


Drags 


89 


22 * 


20* 


1 


54 


Band D not specific 


Earth atmosphere 
Electrical 


36 


12 


6 


1 


5 


D scattered, B not specific 


properties 


32 


10 * 


11 * 


1 * 


15 * 


B and D scattered and not 
specific , U scattered 


Electric current 
Electromagnetic 


18 


4* 


4 


3 


12 


B ,U scattered 


interference 


23 


0 * 


1 


0 * 


17 


B not specific 


Electromagnetic 














properties 


23 


15* 


11 


11 * 


14 


B,C,D soattered f some not 
specific, U scattered 


Electromagnetic =■• 


63 : 


12* 


12 


14 


26 


1,0,0,17 scattered 


radiation 














Electron tubes 


46 


14* 


5 


0 * 


27 


B and D not specific; 
D scattered 


Enzymes 


76 


12 


5 


3 


2 ? 


D scattered 


Magnetic 


22 


12 


7 * 


5 


12 




properties 














Mechanical 














properties 


118 


20 * 


6 * 


0 * 


53 


B and D scattered and not 
specific 


Mechanical tests 


37 


12 


0 * 


0 * 


19 


D not specific 


Mechanical waves 


22 


6 * 


4* 




11 


B|D f U scattered 


Number theory 


23 


8 * 


9 


4 


14 


B and D not specific , 
B,G and D scattered 


Numerical analysis 


25 


4 


7 


4* 


8 


B and D not specific; B,C, 
D,TJ scattered 


Operations research 
Particle 


22 


2 


0 * 


0 * 


1 




accelerators 


17 


8 


5 


0 * 


12 


B and D not specific 


Spectra 

Statistical 


29 


8 


8 


4 


23 


B and D not specific , 
B scattered 


analysis 


38 


1 


1 


0* 


6 




Stochastic 


5 


Q* 


0* 


0 * 


0* 




processes 














Thermodynamic 








8 






properties 


49 


19 


11 


29 


B and D not specific; 
D scattered 




Welding 


48 


10 


5 


0 * 


33 


D not specific 


Totals 1893 


493 


402 


256 


961 




Asterisks 


— 


21 


20 


26 


6 




Not specific 


- 


24 


30 


6 


1 




Scattered 


— 


20 


20 


13 


17 




Hierarchies 


54 


- 


— 


- 


- 





* Highest term not in schedules 
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Sample comparisons with ME.JI1 



Table 16 





Dewey 


UDC 


Bliss 


Colon 


l) Parts of body 


611 


1ST. 9 


<HD 


r — r 


Head 


611.91 


— 


<HD0 


Lis 


Face 


611.92 


611.92 


_ 


li8i 


Mouth 


611.31 


611.31 


<HFC 


L21 


Tongue 


611*313 


611.313 


<HFC 


L213 


Taste buds 


<611.313 


611.87 


<HGW 


- 


2) Nervous system 


611.8 


611.8 


HG 


L7 


Feripherall nerves 


<611.83 


611.83 


HGI 


L75 


Cranial nerves 


1! 


611,831 


1IGGW 


L7518 


Acoustic nerves 


< 612.858 


611 . 831.8 


HXG 


L 76185 


Cochlear nerve 


- 


611 . 831.81 


- 


- 


5) Cells 


57^.87 


576.3 


EC 


Gil 


Cytoplasm 


574.873^ 


576.311 


ECH 


G112 


Organoids 


— 




_ 




Endoplasmic reticulum 


— 


_ 


_ 




Ribosomes 


- 




- 


« 


4} Animals 


592/599 


592/599 


GK 


K 


Invertebrates 


592 


592 


GL 


KI 


Arthropods 


595.2 


595.2 


GP 


k8 


Insects 


595.7 


595.7 


GQ 


K86 


Biptera 


595.77 


595.77 


GQV 


K 871 


Mosquitoes 


<595.771 


— 


<GQFC 


M 


Anopheles 


- 


- 


11 


- 


5) Bacteria 


589.9 


576.85 


FLB 


<121 


Ac tinomyc e tale s 


589.92 


576.852 


F1BN 


M 


Mycobacterium 


< 589.92 


576 , 852,21 


HQJ 


— 


M . tuberculosis 


- 


576 . 852 . 2 il 


HQK 




6) Infectious diseases 


616 *9V. 96 


616,9 


HQ 


_ 


Virus diseases 


< 616.92 


616.988 


HQQ 


L:<f23 


Myxovirus 


- 


— 


_ 




Influenza 


616.203 


616*921.5 


HQTB 


L4s424l 


Asian 


<616.203 




- 


- 


7 ) Hypersensitivity 




616 . 056,5 


<HQAP 




H, immediate 


mm 




t? 




Anaphylaxis 


616.97 


612.017.3 


!! 


» 


Drug h. 


<616.975 


_ 




mm 


Dermatitis medicamentosa - 


616 . 5 . 056.3 


p_ 


mm 


Epidermal necrolysis 


- 


— 




mm 



O 

ERIC 
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Summary of comparisons with MESH 



Table 1? 



Hierarchy 


Length 


Dewey 


Bliss 


Colon 


UPC 


Comments 


Taste buds 


6 


6 


5 




5 


BjG 5 D,U scattered 


Elbow joint 


6 


6 


5 


3 * 


5 


B f C scattered 


Anus 


6 


5 


6 


5 


5 


U scattered 


Cochlear vein 


5 


4* 




4* 


5 


EjGjD scattered 


Ribosomes 


5 


2 '* 


2 * 


2 * 


2* 




Anopheles 


7 


6 * 


7 


5* 


5* 




Mycobacterium 

tuberculosis 


4 


3 * 


4 


1 * 


4 


B scattered 


Asian influenza 


5 


4 


3 * 


2 * 


3* 


C ,D,U scattered 


Melorheostosis 


4 


2 * 


2 * 


1* 


3* 




Ochronosis 


5 


1 * 


1 * 


1 * 


3 


U scattered 


Epidermal 

necrolysis 


6 


2 * 


5* 


0 * 


3 * 


U scattered 


Calcium phosphates 


5 


4* 


2* 




5 


G scattered 


Uropepsin 


6 


2 * 


2 * 


2 * 


4* 




Glucosamine 


4 


1 * 


1 * 


1 * 


4 




Splenoportography 


5 


2 * 


2 * 


2 * 


3 * 




Totals 


79 


50 


49 


38 


59 




Asterisks 




11 


10 


13 


7 





* lowest term not found in classification 



O 

ERIC 
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Summary of comparisons with Eur&tom 



Table l8 



Chart 

No,, 


m 

Name 


Keywords 
Eur. UPC 


44 


Energy & matter 


24 


Q 

> 


45 


Nuclear reactions 


; 23 


16 


46 


Radiations 


26 


21 


47 


Particles 


20 


13 


48 


Protons and 
neutrons 


21 


15 


49 


Leptons and 
hyperons 


19 


12 


50 


Reactor types 


5 


4 


51 


Reactor materials 


23 


22 


52 


Reactor parts 


13 


10 


53 


Reactor 

operation 


26 


22 



54 


Radiation 

detectors 


23 


18 


55 


Plasma physics 


14 


10 


56 


Accelerators 


10 


9 




Totals 


24? 


18: 




N on-keywords 
Eur* UDC. 


UDC core 


Keywords + terms 
Glass distribution 


152 


8 


13 


539.1 541.5 


134 


9 


12 


539,17 539.16 
539.12 539.18 
539.19 623.45 
535.34 


So 


7 


8 


539.12 539..17 
537.5 538.56 

535 621,3 

6 16 


101 


4 


9 


539.12 539.18 

539.19 537.5 


51 


1 


13 


539.125 539,17 
621,039 


75 


15 


8 


539,126 539.124 
539.123 539,18 
539.16 537.5 
621.384 


13 


8 


7 


621,039.52 








621,039.57 

62i.039.5i 


8 


3 


23 


621.039.53 

621.039.54 
621.039.52 
621,039.51 
546,212 


14 


4 


10 


621.039.53 

621.039.54 
621.039,55" 
621,039.56 
621.039,51 


4i 


10 


8 


621.039 -.56 
62X.u39.55 
621,039,54 
621.039,58 
621,03951 
621,398 62-519 

614.8 697.9 

542.1 004 


26 


2 


12 


539.1.074 
539.1.073 539.12 

539.073 


66 


8 


4 


533.9 537.5 
538.4 621.039.6 


23 


5 


12 


621.384.6 539,1 


784 


84 


139 




83 









Table 19 



Biochemistry in MESH and TEST 



MESH 



Blood coagulation 
B e c* factors 
Calcium 
Fibrin 
Fibrinogen 
^ro thrombin 
Thrombin 
Thromboplastin 
B*o* Tests 

Thr omb o e las t o graphy 
Fibrinolysis 
Prothrombin time 



Metabolism 



Basal m* 

Body temperature 

B*i« regulation 
Sweating 
Hypothermia 
Calcification 

Dentition 

Ossification 



Carbohydrate m # 

Krebs cycle 
Energy m* 




Erythropoesis 
Lipid m* 

Mineral v ma 

"Iron m* 
Photosynthesis 
Pigmentation 
Protein m# 
tissue m* 

water-electrolyte balance 
Nitrogen fixation 
Nutrition 



Digestion 

Defecation 



Eructation 

Mastication 

Salivation 

Urination 

Diuresis 
Natrureais 
Infant n. 

Breast feeding 
Lactation 
N* surveys 
Respiration 

Pulmonary circulation 



JE15JE- 

Biochemistry 

Cy t o cherni a try 
RT Cytology 



RT 



B. 



cteriology 



Metabolism 

Garb ohydrat m • 

Lipid m* 

Mineral m c 
Nitrogen nu 
Oxygen consumption 
Protein m # 

Nutrition 
Animal n* 

Human n* 

Infant n* 

Plant n* 

Pharmacology 

Psychoneuropharmaoology 
Physiology 
Animal p* 

Comparative p # 

Electro p# 

Patho p# 

Physiological psychology 
Plant metabolism 
Plant 

Plant reproduction 
Biochemical cycles 

Carbon dioxide e* 

Iodine c* 

Nitrogen c* 

Phosphorus c* 

Silicon e* 

Biochemical, oxygen demand 



Physiology in TEST and MESH 
TEST 



Table 20 



Physiology 

Animal 

Comparative p. 

Electro p 0 
Patho p* 

Physiological psychology 
Plant metabolism 

Plant p„ 

Plant reproduction 
RT Biochemistry (q-v«) 
Endocrinology 
Homeostatis 
Hormones 

Adreml cortex h* 
Aldosterone 
Corticosterone 
Cortisone 
etc 

Androgens 

Androsterone 
Testosterone 
Corpus luteum h. 
Progesterone 
Relaxin 
^strogens 

Estradiol 

Estriol 

Estrone 

Gastrointestinal h. 
Gastrin 
Becretin 
Gonado tr op ins 
Prolactin 
Pituitary h* 

Corticotropin 
Intermedin 
Oxytocin 
etc 
Plant h* 

Gibber ellins 
Progestational h, 

Pre gpaaned iol 
etc 

Thyroid h* 

Thyroxine 

etc, 

r Metabolism (see Biochemistry) 

-©urology 

Nutrition (see Biochemistry) 
Pathology 

Plant p. 

Peristalsis 

l Physical anthropology 

; Psychology 

t 

fe; 




Continued overle^F 



Table 20 (continued) 



Abnormal psychology 
Clinical p* 

Criminal p# 
etc. 

Regeneration 

espouses 

Avoidance r# 
Conditioned r. 
Dynamic r. 
etc# 

Stress 

Heat stress 



MESH 



O 

ERIC 




Acclimatisation 
Accommodation f ocular 
Hibernation 
Weightlessness 
Aging 

Adolescence 

Puberty 

Geriatrics 

Growth 

Body constitution 
Body height 
Body weight 

Longevity 

Life expectancy 
Middle age 

Climacteric 

Menopause 

Pediatrics 

Child 

Infant 

Newborn 
Premature 
Rejuvenation 
Blood circulation 
B* pressure 
B# viscosity 
B # volume 

Capillary permeability 
Capillary resistance 
Maternal- foetal interchange 
Pulmonary 
Pulse 

Plethysmography 

Blood coagulation (see Biochemistry) 
Death 

Cadaver 
Sudden d. 
downing 
Fetal d* 



Continued overleaf 



Table 20 ( continued ) 



Digestion (see Biochemistry) 

Klee trophys iology 
Endocrinology 

Metabolism (see Biochemistry) 
Movement 

Exertion 

Sweating 

Gait 

Kines thesis 
Locomotion 

Nutrition (see Biochemistry) 
Comparative physiology 
Pay c hophys iology 
Adaptation 

Homeostasis 
Orientation 
Laterality 
^ental processes 
Cognition 

Learning 

( subdivisions ) 
Perception 
Body image 
Equilibrium 
Hearing 
Illusions 
^ensationa 

( subdivisions ) 
Smell 
Taste 
Touch 
Visual 

( subdivisions ) 
Thinking 

( subdivisions ) 
Emotions 

( subdivis ions ) 
Volition 

Reflex 

( subdivisions ) 

Stress 

Regeneration 

Convalescence 
Wound healing 
Reproduction 

Biogenesis 

Breeding 

Fertilization 
Ins eminat ion 

Artificial 
Cell division 
Coitus 
Ejaculation 
Embryology 

Metamorphosis 




Continued overleaf 
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Table tu (continued) 



JSstrus 

Fertility 

Labor 

Delivery 

Menstruation 

Ovulation 

Parthenogenesis 

Pregnancy 

( subdivisions ) 
Puerperium 

Lactation 

Sterility 

Respiration 

Sneezing 

Vision 

Visual fields 
Perimetry 



% 
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Viruses in MESH and TEST 



Table 21 



MESH 



Viruses 
Animal v* 

Adeno v* 

Arbor v* 

Encephalitic v # 

y 

^ellow fever v, 
Entero v m 

Coxsackie v. 

Echo v* 

Polio v* 

Herpes v. 

H.hominis v* 
Varicella v. 

Myxo v. 

Fowl plague v# 
Influenza v* 
Mumps v* 
Newcastle v# 
Para- influenza v« 
Pox v, 

Ectromelia v 9 



Smallpox v* 
Vaccina v a 
Tumor v# 

Avian leukosis v* 
Myxoma v* 
Papilloma v. 
Polyoma v. 

Rous sarcoma v. 



Bacteriophage 
Coli p. 

Myoobacterio p* 
Salmonella p# 
Staphylococcal p* 
Insect v s 
Plant v* 

Tobacco mosaic v# 
Common cold v* 

Bis temper v* 

Equine 

Foot-and-mouth v# 
Hepatitis v* 

Measles v# 

Rabies v* 

Vesicular stomatitis v. 



TEST 

Viruses 

Adeno v. 

Oncogenic v* 

Polyoma v* 

Acute respiratory disease v* 

Arbo v* 

Apen v# 

Chikungunya V, 

Colorado tick fever v* 

Dengue v* 

Bquene encephalo v a 
Japanese encephalitis v* 
Kyasanur forest v a 
Louping ill v* 

Marituba v. 

Mayaro v # 

Omsk v, 

Oriboca v* 

Rift Valley v* 

Semliki forest v# 

West Nile v. 

Yellow fever v* 
Bacteriophages 
Coli p* 



Measles v* 

Rubella v* 

Myxo v* 

Influenza v* 

Mumps v. 

Newcastle v# 
Para-influenza v* 
Sendai v. 

Swine influenza v# 
Popova v 9 

Papa Xloma v* 

Picoma v# 

Enter o v* 

Coxsackie v # 

Echo v® 

Polio v. 

Foot-and-mouth v* 

Rhino v. 

Pox v* 

Vaccina v a 
variola v* 

Colorado tick fever v* 



Continued overleaf 



Table 21 (conbind) 



TEST 

Hepatitis V* 
Herpetic v. 

Hog cholera v* 
Miyagawanella v. 
Monkey B v m 
Plant 
Rabies v# 

Reo V s * 

Rividerpest v* 
Vesicular v* 
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Outline of Farraiano * s facets 



Table 22 



O 

ERLC 



Entities 

Physical 

Elementary particles 

Atomic 

Molecular 

Molecular assemblage (e.g. liquid) 

Ordered assembly ( e . g.Mineral ) 

Complex aggregate (e.g. Rock) 

Chemical 

Elements 
Radicals , ions 
Compounds 

Complexes (e.g, Resin) 

Aggregates (e.g. Milk) 

Living 

gelf-raprodueing compounds or complexes (e.g.Virus) 

Cell components (e.g. Chromosome) 

Cells (e.g. Cell, Amoeba) 

Tissues (e.g* Blood) 

Organs (e.g. Lung) 

Organ system (e.g. Digestive) 

Living entity (e.g.Oai) 

Living group (e.g. Lichen) 

Artefacts 

Separated natural materials (e.g. Gone juice) 

Derived single products (e.g. Screw, Sugar) 

Assemblies (e.g* Machine) 

Complex assemblies (e.g. Factory) 

Activities 

Physical 

Simple (e.g. Vibrating) 

Complex (e.g. Grinding) 

Complex series (e.g. Manufacturing) 

Living 

Simple physiological (e.g. Breathing) 

Complex physiological (g.g, Digesting) 

Combined complex (e.g, ^©producing) 

Physiological with mental (e.g. Remembering) 

Physical abstract 

Simple (e.g. Increasing) 

Complex (e.g. Deteriorating) 

Combined complex 
Mental abstract 

Simple (e.g. Counting) 

Combined (e.g. Calculating) 

Complex (e.g* Planning) 

Abstracts 

Physical (e.g. Light) 

Symbolic 

Unit level (e.g. Number) 

Combination (e.g. Formula) 

Complex (e.g. Circle) 

Higher level (e.g. Mechanism) 

Continued overleaf 



31 



Table 22 (continued) 



Behavioural 

Space 

Time 

Properties 

... . . ^ Pre-concept 

Physical 

Simple (e*g. Viscous) 

Comparative ( e * g# Hot ) 

Interactive (e t g« Acid) 

Interactive with change (e.g c Soluble) 



Behavioural and physiological 
Abstract 
Measurable 

Physical 

Simple (e.g* Viscosity) 

Comparative ( e # g • Temperature ) 

Interactive (e*g, Acidity) 

Interactive with change ( e . g*So!ubili ty ) 
Behavioural and physiological 
Abstract 
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Objects and phenomena in Physics (A.I*Pj 
Objects 



Table 23 



1 Mathematical entities 

11 Numerical computational and conceptual aid 

12 Geometrical entities 

13 Algebraic entities 

14 State functions and equations 

15 Transition matrices and equations 

2 Particles , fields, nuclei, atoms and molecules 

21 Particles and fields in general 

22 Gravitational fields 

23 Electromagnetic fields 

24 Leptons 

25 Hadrons 

26 Cosmic rays and fields 

27 Complex nuclei 

28 Atoms and molecules 

3 Chemical elements and their compounds* 

4 Ensembles and aggregate matter (see Table 25) 

5 Astrophysica! and geophysical objects 



51 Solar system i 

52 Stars, clusters ) 

53 Interstellar medium 

54 Milky Way ] 

55 Galaxies 

56 Quasars, pulsars 1 

57 Universe ! 



59 Other extraterrestrial objects 1 

6 Organisms, biological systems, organs j 

7 Artifacts, devices, instruments, systems ] 

71 Sources \ 

72 Transmission^handling f 

75 Detection j 

74 Containment and control :• 

75 Measuring i 

76 Computing j 

77 Energy conversion | 

?8 Environmental probes i 

79 Architectural | 

8 Conditions of object l 

e*g* Low temperature j 




Phenomena and associated properties 

1 Mathematical 

e.g* Solution of equations 

2 Particle, f 5 --Id , etc 

21 Mass, energy, frequency, wavelength 

22 Velocity, momentum 

23 Polarisation 

24 Quantum numbers 

25 Junctions 

26 Chemical bond type 

27 Geometrical structure 

28 Level structure, spectra 

29 Interactions 



i 

4 

\ 



} 
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Continued overleaf 



Table 23 (continued) 



3 Chemical 

4 Ensemble (see Table 25) 

5 Astrophysicul and geophysical 

6 Psychological and physiological 

7 Artifacts 



71 

72 

73 
7 ^ 

75 

76 

77 

78 

79 



Precision, resolution, noise level, 
signal/noise ratio 
Sensitivity, dynamic range 
Output level, intensity, power, gain 
Accuracy, stability, etc. 

Feasibility, efficiency, cost 
Safety, 

Design, fabrication 
Testing 

Operating instructions and parameters 
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Table 24 



Ensembles and associated phenomena in Physics (A*l ^P* ) 



Ensembles and aggregate matter 



41 

411 

412 

42 

421 

422 

423 

424 

425 

43 

432 

433 

434 

435 

436 

437 

44 

441 

442 

443 
446 



448 

45 

451 

452 

453 

46 

461 

462 

463 

464 

47 
4?l 

472 

473 

474 

475 

476 
4?7 
478 



Ensembles of particles, molecules, etc 
Obeying non-quantum statistics 
Obeying quantum statistics 
Excitations in aggregate matter 
Heat 

Mechanical, elastic and acoustic waves and oscillations 
Spin waves 
Quasiparti cles 
Carriers 
Imperfections 

Impurities 
Point defects 
Dislocations 
Stacking faults 
Associated defects 
Color centers 
Fluids 

Plasmas 
Gases 
liquids 
Quantum fluids 
Disperse systems 
Fluid surfaces and interfaces 
systems 

Condensed phases in general 
Solid/gas 



Solids 

Crystals 

Films , membranes 

Amorphous , vitreous , fibrous 



Phenomenological descriptions of materials 
Elastic 
Plastic 
Viscous 
Optical 

e#g* Luminiscent, pno toe onduc t ive , laser 

Electric and magnetic 

e*g# Semiconductors, ferromagnetic 

Alloys 

Solutions 

Technological (e*g* refractory) 



Phenomena associated with ensembles 

41 Structure-related 

411 Size, shape, etc 

412 Crystal structure 

413 Electronic structure 

414 Potential barriers, work functions 

42 Thermal, thermodynamic and statistical 

421 Thermodynamic (e.g. temperature, entropy) 

422 Specific heats, heat capacities 



O 

ERIC 
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Table 24 (continued) 



423 

4231 

4232 

424 

425 

426 

4261 

4262 

4263 

4264 

43 

431 

432 

433 

434 

435 

436 

437 

438 

44 

441 

442 

443 

444 

450 

451 

452 

453 
455 
46 

461 

462 



Correlation and collective phenomena 

Order parameters, coherence lengths 
Stability, instability 
Heat flow , conduction 
Diffusion 
Phase and state 

Solubility, miscibility 
Phase transitions 
Thermal expansion 
Equation of state parameters 
Mechanical and'' rheological 
Density 

Elasticity, compression, expansion 
Hardness, fracture 
Strength , fatigue , aging 
Friction, abrasion, wear 
Flow, creep, viscosity 
Plasticity, deformation 
Technological (e-.g. ductility) 

Electrical and magnetic 
Charge density, etc 

Electrical polarization, dielectric constant 
Magnetization, etc 
Electromagnetic transport 
Interaction of particles and waves 
Wave propagation 

e.gi Refraction, dispersion, diffraction 
Resonances and relaxation 
Fluorescence, etc. 

Transmission, absorption, etc 
Emission 

Spontaneous 
Stimulated or induced 
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Table 25 



Properties, processes and phenomena in chemical physics (A*I*F,) 

Acoustic and ultrasonic 
Bond Structure 
Charge distribution 
Chemical 

Collision processes and scattering 

Scattering 

Colloidal 

Detonation and shock wave 
Electric and dielectric 
Electron 

Electronic states 
Energy transfer 
Energy and potentials 
Fluid 
Ionic 

Isotope effects 

Baser and maser 

Liquid crystal 

Luminescence 

Macromoleeular 

Magnetic 

Mass spectra 

Mossbauer spectra 

Molecular structure 

Nuclear 

Nuclide 

Optical 

Quantum mechanical 
Radiation effects 
Radio chemi cal 
Relaxation 
Rotational 
Solid state 
Solutions 
Spin 

Surface and film 
Thermodynamic and thermal 
Vibrational 
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Table 26 



Thermodynamic and thermal properties (A*I,.P ft ) 
Accomodation Coefficients 
Activity 
Compressibility 
Critical Properties 
Critical Point 
■^ensity 
Energy 

Configurational Energy 
Energy of Activation 

Energy of Fermat ion and Dissociation 
Energy of Fusion 
Energy of Hydration 
Energy of Mixing 

Energy of Solution 
Energy of Transition 
Energy of Vaporisation 

Energy of Evaporation 
Energy of Sublimation 
Zero-point Energy 
Enthalpy 

Enthalpy of Activation 

Enthalpy of Formation and Dissociation 

Enthalpy of Fusion 

Enthalpy of Hydration 

Enthalpy of Mixing 

Enthalpy of solution 
Enthalpy of Transition 
Enthalpy of Vaporisation 

Enthalpy of Evaporation 
Enthalpy of Sublimation 

Entbropy 

Entropy of Activation 

Entropy of Formation and Dissociation 

Entropy of Fusion 

Entropy of Hydration 

Entropy of Mixing 

Entropy of Solution 
Entropy of Transition 
Entropy of Vaporisation 

Entropy of Evaporation 
Entropy of Sublimation 
Equation of State 

V trial Coefficients 

Formation Constant; Association Constant 
Free Energy 

Free Energy of Activation 

Free Energy of Formation and Dissociation 
Free Energy of Fusion 
Free Energy of Hydration 
Free Energy of Mixing 

Free Energy of Solution 
Free Energy of Transition 
Free Energy of Vaporization 

Free Energy of Evaporation 
Free Energy of Sublimation 
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Table 26 (continued) 



Heat Capacity 
Partition Functions 
Phase Transition 
Phase Diagram 
Pressure 

Partial Pressure 
Vapor Pressure 
Temperature 
Thermal conductivity 
Thermal Diffusion 
Thermal Expansion Coefficient 
Volume 

Free Volume 
Partial Molar Volume 
Work Function 
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Table 27 



Classification of fundamental sciences (Auger) 



Dewey 



Mathematics i Pure and applied 
iTathemaiics 
Algebra 
Topology 

Differential geometry 

Theory of functions and functional analysis 
Probability and statistics 
Automatics 

Analogue computers 
Digital computing 
The physical sciences 
Theoretical physics 

Asymptotic behaviour as starting point of the 

theory 

The non-linear spinet theory 

Mathematical methods and quantum field theory 
Possibilities of a geometric theory of pure field 
Recent Research on the gravitational field 
Atomic physics 

Quantum mechanics of the atom 
Atomic and physical constants 
Elementary atomic particles 
Simple atomic systems 
Complex composite atomic systems 
Externally perturbed atoms 

Internally perturbed complex atomic systems 

Collisions of atomic particles 

Plasma 

Radiation and its interaction with matter 
Nuclear physios and high energy particle physics 
High energy particle physics 
Medium and low energy nuclear physics 
Experimental technique 
Radiant energy 
Optics 

Image formation 
Optical materials 
Optical receptors 
Electronics 
Vacuum tubes 
Gas discharge tubes 
Electron microscopy 
Solid state devices 
Masers 

Parametric amplifiers 
Principles of circuity 
Electronic instruments 
Computers 

Telecommunications 

Radar 

Heat transfer and low temperatures 



510 

510 

512 

51;": 83 
516 s 7 
517*5 
519 
510,78 

510.782 

510.783 

530 

530,1 



530.143 

530.14 
521,12 
539.1 
530.123 

539.14 
539,721 

<539,14 
<539.14 
<539,14 
<« 539,14 

537.16 

<535/537 

539.7 

<539.7 

539.73+. 77 

535/537 

535 

<535,33 

537.5 

<537.53* 

<537.53 

<537.56 

621,38152 

< 5 57.5344 
C621. 381535 
537.5353 

621.38133 

621.38195 

< 621.38 

621.3848 

<536 



* or 621,381512 
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Table 27 (continued) 



The 



Dewey 

Heat transfer and insulators 536»*2 

Very low temperature physics 536*56 

Magnetism and electricity 537/538 

Electrostatics 537 • 2 

Magnetism 538 

Electrodynamics 537*64 

The states of matter 530*4 

Fluid mechanics 532 

Mechanics of conventional fluids ^532 

Mechanics of non-com^entional fluids * 

High pressures — 

Thermodynamic properties - The molecular 

theory of dense fluids < 536*71 



The physics of solid s at high pressures - 
Dynamics of crystal lattices — 

The physics of solids at very high 

pressures- Allotropic transformations <541 *7 
Electronic transformations and ionization 



by compression at extremely high 

pj. 

Very high dynamic pressures in snoch, 
waves 

Chemical reactions at high pressures 
Low pressures 

Production of the vacuum 
Measurement of low pressures 
Composition of gases. Leaks 
Solid state physics 

Experimental methods 
Structure analysis 
Mechanical properties 
Optical properties 
Semiconductors, 

Work on germanium and silicon 

Fundamental devices 

Alloys.' 

Superconductors 

Superconductivity 

Quantum theory of the conduct ivity 
of crystals 
chemical sciences 

General chemistry’ ■ . 

Thermochemistry and chemical thermodynamics 
Electrochemistry 

Chemical kinetics and combustion 
Catalysis and catalysts 
Analytical chemistry 
Nuclear chemistry 

Chemical effects of radiation 
Sad io chemi s try 
Inorganic chemistry 

Inorganic macromolecules 
Compounds of the transition metals 
Fluorine derivatives 

Compounds for the electronics industry 
Nen-metailie materials for astronautical 
purposes 



533.5 

553.54 

544.4 

530.41 

548.8 
548.84 

5 48.9 
537,622 

<546,68 

621,381,52 

546.37 
537.625 
<537.623 

<548,85 

540 

541 

541.36 

<541,37 

541,39 

541.395 

543/545 

541.38 
ditto 
ditto 
546 

<541.2254 

546.62/64 

546.731 
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Table 27 (continued) 



Metallurgical chemistry 
The vitreous sto,te 
Organic chemistry 

Organo-metallic chemistry 
Silicon compounds 
Organic fluorine compounds 
The biological sciences 

Biochemistry amd biophysics 
Intermediary metabolism 
Photosynthesis 

Enzyme biocatalysis ( enzyme logy) 
Chromosome biochemistry 
Cell biology 

Ultra-microscopic structure 
Transport through membranes 
Excitability and contractility 
Differentiation and ageing 
General physiology 
Microphysiology 
serial physiology 
Synthetic physiology 
Neur ophys iology 
Plant biology 

The organisation of the plant cell 
Growth and development 
Genetics and taxonomy 



Dewey 

(>69.92 

mm 

547 
54? ,05 
.5^7,08 
<547,02 
570/5^0 
574,19 

5 81,13342 
5 74.1925 

<574,8732 

574.87 

<574.875 

574.8765 
574,1 or 612 
574.876 
612,463 

612.8 

580 

581.872 

581.3 

581,15 



Animal biology 
Invertebrates 
Vertebrates 
Padiobiology 

The cytobiology of radiation 
Somatic effects of whole-body irradiation 
on multicellular organisms 



590 

592/595 

596/599 

57^*1915 



612.01448 



Genetic effects of radiation 575*131 

The earth and space, sciences 52+55 

The land mass 551*1/* 2 

The earth crust 551*13/*l4 

The internal structures 551*11/* 12 

The hydrosphere <551*^- 

The oceans 551.46/.47 

Hydrology 551.48/ .49 

The atmosphere. Meteorology 551 .5 /* 6 



The very high atmosphere and outer space 
Aeronomios 



Space 523*111 

Astronomy — Astrophysics 520 

Stars 523.8 

Galaxies 523*112 



A-ffJt/ 



ndw ^ Survey of UDC Editions* 

authorized by the Federation International® de Documentation [FDD] 



full editions 

English 

Universal Decimal Classification (Fourth International Edition) 
(FID No. 179). London, British Standards Institution. 

Each part contains an alphabetical subject index unless otherwise 
stated. 



General introduction. Auxiliary 
tables. 

UDC 0 Generalities. 

60 pp. 4to. 15/—. 

Without alphabetical subject 
index, 

UDC 50 General works on pure 
science. 

UDC 51 Mathematics, 

UDC 52 Astronomy, geodesy, 
UDC 53 Physics, 

104 pp, 4to. 15/-, 

UDC 54 Chemistry [crystal!©* 
graphy, mineralogy], 

UDC 55 Geology, geophysics- 
UDC 56 Palaeontology. 

! I ! UDC 57 Biology. 

j UDC 58 Botany, 

UDC 59 Zoology. 

^ 124 pp, 4to. 15/-, 

A^habetical subject index also 
i available separately if rc- 

i , quired, 3/6. t 

Since sections of BS 1000 are not issued in consecutive UDC order, 
the use of volume and part numbers was abandoned, after 1943 
and replaced by the UDC number itself in brackets after the 



BS 1000* Vol. 1, Part 1 : 1943 



BS 10QQ: Vol. 2, Part 1 : 1943 



BS 1000: Vol. 2, Part 2% 1943 
BS 1000: Vol. 2* Part 3* 1943 



desi^iation BS 1000. 
BS 1000 [611]: 1968 



BS 1000 [612]: 1968 
BS 1000 [613]: 1968 
BS 1000 [615]: 1968 

BS 1000 [617]: 1968 

BS 1000 [621,3]: 1964 

BS 1000 [622/623]: 1955 



BS 1000 [624]: 1968 






BS 1000 [669]: 1949 
BS 1000 [678/679]: 1954 



BS 1000 [681.3]: 1968 

; f 

BS 1000 [634]: 1968 



BS 1000 [69]: 1958 



BS 1000 [73/76]: 1968 



■ BS 1000 [77]: 1968 



UDC 61 1 Anatomy. 

26 pp. A4. 20/-, 

UDC 612 Physiology. 

40 pp. A4, 25/-. 

UDC 613 Hygiene, 

16 pp, A4. 15/-, 

UDC 615 Pharmaceutics. 

Therapeutics. Toxicology. 

20 pp, 4to. 15/-. 

UDC 617 Grtyppaedics. Sur- 
gery, Ophthalmology. 

20 pp. A4. 15/-. 

UDC 621.3 Electrical engineer- 
ing. 1 : 

68 pp. A4, 40/-. 

UDC 622 Mining and mineral 
dressing. 

UDC 623 Military and naval 
engineering, Ordnance, arms 
production. 

52 pp, 4to. 1 

UDC 624 Civil and structural 
engineering in ’general, 
n 24 pp. A4. 20/-, 

BS 1000 [65/651+657/659]: 1968 UDC 65/651 Business and indu- 
strial organization and man- 
agement. Communication. 

39 pp. A4, Price to be deter- 
mined. m 

UDC 669 Metallurgy. 

44 pp, 4to. 

UDC 678 Macfomolecular 
materials (rubbers and plas- 
tics), ;* , 

UDC 679 Industries based on 
stone and other proeessable 
materials, ! 

36 pp. 4to, 15/-, 

UDC 681 ,3 Data processing 
machines, etc, 

12 pp. A4. 15/-. 

UDC 684 Furniture and elUed 
trades. 

11 pp. A4. 15/-. 



UDC 69 Building, Materials* 
construction, trades. 

40 pp. 4to, 15/—. Amendment 
PD 5996, March 1967. 

UDC 73/76 Fine and applied 
arts. 

16 pp. A4. 15/-. 

UDC 77 Photography. 

33 pp. A4, 20/-. 



French (Sr i edition) 

Classification Dteimalc Universcllc. 
Brussels, Editiones Mundaneum, 

UDC 0: 1951 {out of print). 

UDC 2: 195! {out of print). 

UDC 3 : 1952 {out of print). 

German (1st and 2nd editions) 

DK Dezimalklassifikation. Deutsche 
und aehte Internationale Ausgabe), 
Berlin, Dcutscher Normenausschuss. 



(5e Edition interna! ionale,) 



UDC 61 : 1940 {out of print). 
UDC 62: 1941 {out of print). 
UDC 65 : 1 942 { out of print). 



Gesamtausgabe. (Dritte 



UDC 62: 1964 2nd* loose 
leaf ed. 

UDC 63/65: 1965 2nd, loose 
leaf ed, 

UDC 66: 1965 2nd, loose 
leaf ed. 

UDC 67/9: 1948 {out of print). 



UDC 0/2: 1934 (repr. 

1948). 

UDC 3/4: 1935 (repr, 

1948) {out of print). 

UDC 5: 195S 2nd ed,, 

(repr, 1964). 

UDC 6/61 : 1951 (repr. 

1964). 

Supplement sheets incorporating latest extensions are published in 
‘DK Mitteilungen* (FID No. 304). 

Japanese 

Kokusai Zyussio Bunruihd (FID No. 253), 

Tokyo, Nippon pokument£syon Kydkai, 

UDC 5: 1951. UDC 63: 1957. 

UDC 6/6t: 1955. UDC 6b: i952, 

~ ~ UDC 62: 1952. 

Polish r 

Uniwersalna Klasyfikacja DziesiQtna. Peine Wydanie Polskie 
Dziesiqte Wydanie MiQdzynarodowe (FID No. 327), 

Warsaw, Centralny Instytut Informacji Naukowo-tcchnlcznej: 
Ekonomicznej, 



1 



UDC 0: 1962. 
UDC 51 : 1965. 
UDC 528/529: 1964. 

UDC 53: 1959. 
UDC 541/547: 1965. 
UDC 55: 1966. 
UDC 56/57: 1965. 
UDC 58: 1966. 
UDC 59: 1965. 
UDC 620/621 : 1966. 
UDC 622: 1965. 



UDC 623: 1964. 
UDC 624/628: 1964, 
UDC 669: 1965. 
UDC 671/676: 1965. 

UDC 677: 1964. 
UDC 678/679: 1964. 

UDC 681 : 1963. 
UDC 682/685: 1964. 
UDC 686/689: 1963. 
UDC 69: 1963. 



/ 



Portuguese 

ClassificacSo Decimal Universal. EdisSo Desenvolvida era I,!ngua 
Portuguesa (FID No. 342). Lisbon, Centro de Documenta$3o 
Cientlfiea do Institute de Alta Culture (CDQ, 

QfUi 

Rio de Janeiro, Institute Brasiieiro de Bibliografia e Documcntac5o 
^UDC 0: 1961. UDC 1 ; 1963. UDC 2: 1963' 
Spanish 

CIasificaci6n Decimal Universal. Tablas Completas. Edicidn 
rn espafiol (UNE 50 002) (FID No. 243). 

Madrid, Institute Nacional de Racionaliznci6n del Trabajo. 



UDC 0:1955. 

UDC 1 : 1964. 

UDC 2: 1959. 

UDC 3: 1959 {out of j- 
print}, 

UDC 3: 1963 (put of ! 
print). ! 

UDC 57^5?: 1966. 



UDC 61 : 1958 (out of print). 
UDC 62/621.398 : 1959. 

(out of print) (2nd ed, in 
preparation), 

UDC 621 .4/624 972: 1965. 

^00 63 : 196 ,' 
UDC 7: 1957. 

(out of print). 
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MACHINES AND SYSTEMS 

MECHANICAL AND THERMAL PLANT AND MACHINES (cont-dr)" 



Dk 


Nuclear Reactors* (cant i 


Dkb/v 


Heterogeneous Reactors 


Dkb/g 


Thermal (cont'd.) 




By moderator : 


Dke 


Graphite 


Dkcb 


Beryllium 


Bkd 


Water, light 


Pkdb 


Boiling water 


Dkdd 


Pressurised water 


Dke 


Water, heavy 


Dkeb 


Boiling water 


Dked 


Pressurised water 


Dkf 


Hydrogen, hydrides 


Dkg 


Organic compounds 




By coolant t 


m 


Gas 


n 


Air 


P 


Hydrogen 


q 


Carbon dioxide 


r 


Helium 



rn 

s 

sb 

sd 

f 

tb 

td 

u 

v 

vb 

vl 

vm 

vp 

vs 



Nitrogen and other gases 
Water, light 
Boiling, steam 
Pressurised 
Water, heavy 
Boiling, steam 
Pressurised 
Organic 
Liquid metals 
Bismuth 
Lithium 
Mercury 
Potassium 
Sodium 



Dkcqb 

Dker 



Advanced gas cooled reactors 
High temperature reactor 
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ALPHABETICAL SUBJECT INDEX front'd.) 



lO 



Barium Nba 

Barometers 2gk 

Barometric Partial Systems Xgcc 

Guidance: Guided Missiles 
Darrel Windings Htv 

Barrelling, Cleaning Vvc 

Barretters Ice 

Bars; Commutators Hqy 

Bars: Flat Springs Kelb 

Bars; Manufactured Form ait 

Bars: Structural Parts Kwg 

Base Cut: Receivers Ck Flm 

Base Rise: Receivers Ck Flh 

Basic Bessemer Steel Ns.bj 

Basie Open Hearth Steel Ns.bf 

Baskets Kcw 

Batteries Hn 

Bauschinger Effect Pgcb 

Beacon System Externally Aided Xged 
Guidance: Guided Missiles 
Beacon Transponders: Radio Ccr 

Navigational Aids 

Beam Approach: Radio Ccf 

Navigational Aids 

Beam Plates: Electrodes Itf 

Beam Switches Hhh 

Beam Riding Guidance: Guided Xgci 

Weapons, Spacecraft 
Beams Kwb 

Beams, Atomic Szwx 

Beams, Molecular Szyx 

Beams, Deflection: Electrodes Itl 
Bearings Jt 

Beat Frequency Oscillators Gdt 

Beats: Sound, Vibrations Ty 

Bechuanaland 631 

Bedplates Kbb 

Beforehand a yh 

Beilby Layer: Grain Structure, Ode 

Microstructure 

Belgian Congo 675 

Belgium 493 

Bell X IS Aircraft . Efc 

Bellini Toziaerial Antennas Cm.fw 

Bellows Kybm . 

Below 

Belt Conveyors 2se 

Belt Transmissions Jpb 



Bend Testing 


Xtbg 


Bending 


PPE 


Bending: Mechanical Working 


Vhr 


Bending Properties 


Pbcn 


Bending Stress 


ppg 


Bends 


K>1 y 


Benson Boilers 


Dbzs 


Bent 


aly 


Bent Tube Boilers 


Dbzq 


Benzene 


Mggk 


Berkelium 


Nbk 


Beryllium 


Nbe 


Beryllium Canned CO a Graphite 


Dkcqb 


Reactors 


Beryllium Moderated Reactors 


Dkcb 

Dkkcb 

Bkwreb 


Bessel Function 


Ymg 


Bessemer Furnaces 


Zrj 


Bessemer Steel 


Ns.bg , 


Beta Particles 


She 


Beta Phase: Metals 


N./3 


Bevel Gauges 


Zck 


Bevel Cecil 


J mf 


Bevelled Tooth Shape: Gears 


Jmr 


Beverages 


Lt 


Bibliographies 
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Bibliographies of Bibliographies 


2 


Bicycles 


Elv 


Bifurcate 


a aw 


Big Ends 


Jkcn 


Billets 


ait 


Bills of Exchange 


We he 


Bills of Lading 


Wehf 


Bills Discounting 


Wehh 


Biochemical Operations: 


Uky 


Chemical Engineering 


Biographies 


3S3 


Biological Corrosion 


Opv 


Biological Shielding: Nuclear 


Dk Fke 


Reactors 


Biology 


TA[57] 


Biplanes 


Ebg2 


Bismuth 


Nbi 


Bismuth Cooled Reactors 


Dkbvb 
Dkkvb 
Dklvb • 


Bituminous Coal 


Mmb 
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BIBLIOGRAPHY OF SOIL SCIENCE 



363,2 ; 22 — Turdieu, NV, Fuuche, J. 1962, [Contribution to the study of 
Cultural techniques with manioc.] _■!«». Cant. Rack, agron, Bam bey rpjt?,, 14-Y, 
[F.] [xxv, o£$29 

368.5 : 2— Ingram, J. S,; Greenwood-Barton, L. H. 19(52, The cultiva- 
tion, of yarns for food. Trot?. Sci, 4, S2-S6, 

365.5 : 22 — Suwuda, E.; Yakuwti, T. 1959, [Studios on. the cultivation of 
Chinese yam. (3). Malformation of the tuberous roots resulting from fertilizer 
placement.] Mem , Pac. Agric. Hokkaido Uwiv* 3, No, 2, 27-34. [J.e,] [xxiib H3l 

363.9 : 22 — Izawu, G,; Oknmoto, S. 1961, Effect of mineral nutrition an 
contents of organic constituents in taro nlants during growth. Soil & Plant 
Food 6, 127-135, 

368.9 ; 241.21 — Bull, R, A. 1960. Macronutrient deficiency symptoms in 
the cocoyam. {Xcmthosoma sp.) J . W. aft. Hut. Oil Palm Res . 3* 1 SI -186, 

[xxiii, 2329 

37 STIMULANTS 

371 i 116 : 819 — OKLitipoV, A. A. 1959, [The special nature of the “Dzliohcl- 
Basma" type of tobacco in relation to the soils of the tobacco region of the 
Bzhebel region,] Izv, pochv. Inst. Sofiya 6, 117-162. [Bulg.r.g,] [xxiii, 2S3o 

371 ; 116 : 319— Morker, J. ; Fyriki, C. I860, [Factors which determine 
the alkaloid content of Nicoiiana tuba cum,} Bar. Inst, Tahakfoysch. Dresden 7, 
187-197. [GO G.A. 55 (11736). [xxv, l$3n 

371 : 116,32 : 819 — -Chouteau, J. ; Renier, A. 1959. [The relation between 
, the total potassium content of the leaves of tobacco plants and the content of 
exchangeable or available potassium in the soils in which they are cultivated.] 
Ann . Inst. exp. 2 ''abac Bergerac 3, 227-238, [F,e.] 

371 i 132.2 : 819 — Partips, R, V*; Nielsen, K. F.; Bourget, S. J. I960. 
The growth, nicotine and phosphorus content of tobacco grown at different soil 
temperature, moisture and phosphorus levels* Can ad, J. Plant Sci , 40, 516-523, 

[xxiii, 2834 

371 : 132,2 : 819 — Avundzhyan, iL S. 1962, [Effect of moisture regime on 
content of alkaloids in roots and leaves of tobacco according to phases of develop- 
ment.] Izv. A had. Natik army an, SSR. Biol, Nauki 15, No, 6, 65-75. fR.armend 

[xxv, 3630 

371 : 132.22 : 846— Higase, S. 19o9. [Physiological studies on flower 
formation in tobacco. 2. The effect of the duration of waterlogging on the develop- 
mental responses of tobacco.] Prop. Crop Sci , Sop « Japan 2S, 101-104, [J.e.‘ 

[xxiii, 942 

371 : 135 : $19— Pearse, H. L, 1961, Growth conditions and the charac- 
teristics of cured tobacco leaves, IV, Growth and composition of leaves from 
plants grown in media of different fineness, S, afr. J , agric . Sci. 4, 473-477. 
[E.afr.f.] [xxv, 2427 

371 : 136— ParapsrE.-V. ; Nielsen, K. F. H>60. The growth of tobacco at 
certain soil temperatures and nutrient levels in greenhouse. Can ad . f. Plant Sci , 
40, 2S1=237, ‘ [xxiii, 2331 

371 : 161.511*—* Volnova-Raikova, Zli. I960. [The importance of azoio- 
baetor in the rhizosphere of tobacco,] Bui gar. Tyutyun 5, 24P245- G,A. 55 (190$7j, 

[xxv. 2985 

371 ; 162 — Marker, J* 1960. [The influence of soil disinfection, on the micro- 
biological properties and on the development, yield and chemical composition n; 
tobacco,] Ber. Inst. Tahakfoysch. Dresden 7, 7=39. [G.r.e.] RAM 40 (3S4). 

371 = 164— Kalekcnov, Zh. / 1960. The effect of bacterial fertilizers on the 
growth of tobacco. Vesin. A had. Nauk kazakh. SSR 16, No. 1, 78-82. [Kazakh. rr 

[xxiii, 1432 

371 ; 181.7= — Chouteau, J. 1959. [The weight distribution of the root 
'system of Paraguay tobacco in a deep alluvial soil,] Ann. Inst. exp. Tahac 
Bergerac 3, 265-274, [F,eJ [xxiii, 943 

371 ; 2— Tobacco Research Board of Rhodesia and Nyasaland, 1900. 
The production of Turkish tobacco. Tab , Res, Bd Rhod. Nyasald Bull . 8, pp 27. 

371 :2 — ■‘Whitty, E. B.; Clark, F* 1960, Tobacco plant production as 
affected by plantbed management practices. Soil Crop Sci . Soc, FlaProc , 20, 74-93. 
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550 Earth sciences 

.1 Philosophy ancl theory 

Class geologic time [formerly £50.1] hi 551.701 

Physical and dynamic geology 

Scope: geophysics and geochemistry of lithosphere, hydrosphe, 
atmosphere 

For astronomical geography, sea 525 

Si; MM ARY 

551.1 Gross structure and. properties of the earth 

.2 Plutonic phenomena 

,3 Exogenous processes and their agents 

*4 Geomorphology 

.5 Descriptive and dynamic meteorology 

,6 Climatology and weather 

,7 Historical geology (Stratigraphy) 

*8 Structural geology (Tcctonophysics ) 

.9 Geochemistry 

Gross structure and properties of the earth 
For geomagnetism* sea 538,7 

551.11-551.12 Earth’s interior 

Structure 

Gore, mantle, niohorovicic discontinuity 

Properties 

Heat, temperature ranges, isostasy 



551 



551.13-55R14 Earth's crust 

Structure 

Properties 

Heat, temperature ranges, thermal conductivity, elasticity 
deformation 

Plutonic phenomena 
Volcanoes 

Earthquakes ' 

Fumaroles, hot springs, geysers 

tj T 

552 
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. CC,Vi££-tf C /^c i- i_- 

Earth sciences 




r (/> wul 5 


vi.-ir.0 7 


Deep-sea surveys and explorations 






,460 8 


Submarine geology 






,460 S3 


Deposits and sedimentation 






.460 84 


Topography 








Ridges, canyons, mountains of ocean floor 






.460 9 


Special oceanographic forms 







Salt-water lagoons, inland ssas, coastal pools 



551,461-551,469 Specific oceanic bodies 



,461 


North Atlantic Ocean 




,462 


Mediterranean and Black Seas 




.463 


Caribbean Sea and Gulf of Ivlexico 




:464 


South Atlantic Ocean 




,465 


West Pacific Ocean ^ 




,466 


East Pacific Ocean 




.467 


Indian Ocean 




.46S 


Arctic Ocean 




.469 


Antarctic waters 




A7 


Dynamics of the sea 






Use 351.470 01 -=551,470 09 for standard subdivisions 




.470 1 


Ocean currents 






Theories, circulation, observational methods 
Class specific ocean currents in 551,471-551,479 


I 

i 


.470 2 


Waves 


[ 

f 


.470 22 


Ocean waves 


f. 

t 


,470 23 


Seiches 


r 


,470 24 


Tidal waves 


t 

h 


,470 8 
.471-479 


Tides [formerly 551.46] and tidal currents 
Specific ocean currents 


r 

■ \ 
f; 

t. 




Divide like SSi.46i-5Sl.469, e.g., Gulf Stream 5S1.471 


1- 


IS 


Surface waters 


[ 

i 


4 82 


Lakes, ponds, fresh- water lagoons ‘ 
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v 'v <\ 65 Chemical Industry. Chemical Technology 



66-2/-S 

—4 

-5 

-7 

-9 

-932 

-934 

-944 

-951 

-954 

-97 

-9737-974 

-975-/976 

-977/-97S 

-98 

-9S2 



As 621-2/-S />/a/.7, process , product details 
Shape and form of products 
Plant operation and control 
Plant servicing, safety, etc. 

Process and plant characteristics 
Continuous processes 
Discontinuous, intermittent, batch 
Coumcrflow processes 
Simple (oncost age) processes 
Complex (multi-stage) proc^ ses 
Thermal: temperature level -.,t range 
Very low. Low tempera lure 
Normal (atmospheric). Moderate temp. 
High temperature. Very high 
Pressure level or range. As -97 
Vacuum 



66,0 



66.01 

.011 

.012 

.2 

.3 

.4 

.5 

.7 

.013 

. 6 /.? 

.017 
,019 
. 66, 02 
.022 
.023 
,024 
.025 

,026 

.02S 

66,03 



66.04 

.041 

.042 

.043 

.044 

.045 



CHEMICAL ENGINEERING 

Operations, (unit) processes and plant 
Engineering, processingj. plant and services 
Process design 

Process control and efficiency. Cf 65S , 5 
Consumption of rasv and auxiliary materials 
Heat and power consumption 
Capacity. Throughput 
Yield. Output 

Process efficiency, engineering economics 
Chemical works: plant, power, services 
Power supply. Processing services 
Material properties. Cf 620 1. 1/.2 
Material defects, spoilage, etc. As 620. 19 
Chemical processes and plant generally 
Pre-treatment, preparation. By : 621.9 
Containers, Reaction vessels. By .‘621,642 
Mountings, Stands. Supports, etc. 

Fittings for vessels. Closures and seals. 

Manholes and windows. Inlets, Outlets 
Pipes, valves, connections. By \ 621 .64 
Introduction of material. Correct quantities 

Plant, processes for specific industries 
(at 664, 666, 667, etc .) 

Heat transfer treatments. Furnaces. Cf 662,9 
Furnaces 

Furnace operation and equipment. Charging 
Furnace materials. Linings 
Furnace upkeep and repair 
Heat transfer, exchangers and coolers 



66.046 


Thermal processing and plant 


.3 


Cooling processes. Cf 621-71 


.4 


Heating of solids. Roasting, calcination 


.5 


Fusion, Melting. Smelting 


.8 


Pressure heating. Autoclave treatment 


.047 


Drying: air (vacuum, freeze) drying 


.3 


High-temp, drying (heat alone) 


,35 


Radiation (high-frequency, infra-red) 


.8 


Chemical drying. Desiccation 


.048 


Distillation, fractionation: stills, columns 


.3 


Fractional distillation. Fractionation 


.5 


Vacuum distillation or evaporation 


.6 


Steam distillation 


.7 


Pressure distillation 


.8 


Molecular distillation 


.9 


Products, stages: tops, middles, bottoms 


.049 


Other thermal methods of separation 


.1 


Concentration by evaporation 


.2 


Solid separation by distillation of solution 


.4 


Phase separation by partial fusion. 


.5 


Solid/liquid separation. Sweating 


,6 


Sublimation 


66,05 


Plant, processes for specific industries 




(at 664, 666, 667, etc,) 


66.06 


Working with liquids: handling, treatment 


.061 


Solution. Extraction 


.4 


From solids 


,5 


From liquids. Liquid-liquid extraction 


.062 


Solvents, By 1 546 and :547 


.063 


Mixing. Maceration, Homogenization 


,6 


Dispersions: Emulsification, etc. 


.72 


Softening, plasticizers, etc, 


,93 


Dilution and diluents 


.064 


Dialysis. Dialysers 


.065 


Solidification. Precipitation. Crystallization 


,5 


Crystallization 


.066 


Clarification. Decantation. Separation 


.067 


Refining, Purification. Filtration 


,3 


Filter apparatus: papers, funnels, .etc. 


,4 


Pressure filtration. Filter presses 


.5 


Centrifuging. Centrifuges 


.7 


Decolorizing. Deodorizing 


.068 


Expressing, Presses 


.069.1 


Washing 


.82 


Treatment of liquids with gases. Gasification 


.84 


Degassing of liquids, Degasifieation 
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669 



UVC. 

METALLURGY. C/. 622,7; 661.8 



r 



-3 

-II 

-12/-13 

-I4/-15 

-4 

-9 

669,01 

.014 

.015 

,017 

,01 8__, 

,2 

.25 

.29 

,4 

.5 

.6 

.7/J 

.9 

669.04 
.041 
.042 
,046 

.5 

669.05 
.05! 

*052 

,053 

.054 

,8 

.056 



,058 

* .083 

669.09 



,9 



Specific metal alloys, etc, 

^ 669. 2/. 8,., 5/8 
State and form of the metalfs) 

Natural state _ 

Rolled, drawn, extruded. Forged, pressed 
Cast. Heat treated, hardened 
Shape and form of metal products. As 621-4 
Process and plant characteristics. As 66-9 
Genera! and theoretical metallurgy 

Reactions, Behaviour of elements, etc* 
Products (intermediate, crude, pure) 

Physical metallurgy generally. Cf 620*18 
Alloys, Metals according to properties* 

C/. 669.2/. 8 . 5 

Mechanical: machinable, deformable 
Extra-hard metals, hard metals 
Structural, constructional 
Thermal: m.pt., expansion, etc. 

Electrical and magnetic properties 
Acoustic, optical, density properties 
Chemical. Corrosion-resistant 
Pseudo-alloys generally. Cer(a)mcts 
Heating processes, cquipmen t. As 66 . 04, e.g* 
Metallurgical furnaces. Cf 669.162.2 
Furnace accessories, charging devices, etc. 
Heating processes 

Melting: oxidation, carburization r etc* 
General, fundamental metallurgical processes 
Combined studies on ores and metallurgy 
Treatment of mixed ores. Cf 622.7 
Metal extraction. Cf. 669. 2/. 8. .3 
Metal refining generally, Cf 669. 2/. 8. . *4 
Recovery from scrap and waste products 
Metal fabrication generally. By 1621 .7/ .9 
Specific metals, use 669 ... 6 
Coating, finishes on metal. Cf 669 . . ,69 
Metal platlng(s) generally* Cf 669. . .8 

Pressure treatments vacuum metallurgy! *ure 669-98 • 

Various metallurgical processes. As 66.09 



669*1 FERROUS METALS* IRON. STEEL 

*11 iron and iron-carbon alloys 

,12 Pure iron (chemically and technically pure) 

669.13 Cast iron 

.018 According to properties,. As 669.018 
,238 Coating(s), As 669. 2/. 8. . .8 

669.14 Steel generally. Carbon steels 

*018 According to properties. A s 669*018 
,148 , Coating(s). As 669.2/ .B, . .B 

669.15 Alloys of Iron (except with carbon). 

Alloy steels (-194), Ferro-alloys (-198) 

* ; : Elements by *2/ *8 a s 669. 2/* 8* e.g- 

669. 15^24-194 Nickel Steel- 
e-1 98 Ferro-nickel 
*24 *26 Nickcl-ehromium steel 



110 



2>a 

D 

DA 

DB 

DC 

PD 

‘ DE 
DF 

DG 

DH 



DI 



PJ 

DK 

DL 

PM 

'DK 

DO 

PF 

DQ 

DB 

DS 

DT 

DU 

pv 

DW 

DY 



CCA i-.i I Lc v i 

CLASS B 




ASTRONOMY, GEOLOGY, GEOGRAPHY, AND NATURAL HISTORY 



S1CTIOHS 

25a # assigned to Astronomy , are consistent with Schedule i- 
General, Elementary, 

General, Descriptive, and Spherical Astronomy. 

Practical,, and Observational, Astronomy* 

Theoretical Astronomy, 

Celestial Mechanic s , 

Cosmology, Astrophysics, and the Stars, 

Kebfiiae, Meteors., and Comets*. 

The Sun* 

Planets, the Solar System* 

Geology, General; 

Elementary, Astronomical relations. Geognosy* 

Physical Geology: 

Geochemistry * 

Dynamical Geology* 

Historical Geology: 

Paleontological Geology, 

Str at igr aphic ai Geology* 

Mesozoic and Cenosblc Eras, 

Physiographical Geology. 

Geographical Geology* 

Geology of the United States* 

Petrology and Petrography, 

Economic Geology* 

Economic Geology of the United States (or of America)* 

Geography, General* 

Mathematical and Cartographical* 

Physical Geography ( Physiogr aphy ) . 

Meteorology. 

Regional Geography* 

Natural History* 

Natural History of the Several Countries- * 

Microscopy* 

Geology and Biology* 




<L* J 



C iCL O.- > 

SCHEDULE 11 




FOR SUB —CLASSIFICATION U 1 IDSE ANY BOX' A NIC CLASS , 

ORDER, FAMILY:, OB GEHUS, THIS SPECIAL AUXILIARY SCHEDULE 

nay 6q requisite, entire or in par t-m&ore often under the 
higher taxonomic classes, to able h its specifications are 
more readily applicable, than under the lower classes, *o 
which , however, s one of its subdivisions nay be a da pt cd , 
The letters f or the specifications of this s c he d u to , 
whether applied undo r s c c i ions or under s u b -s g c lions , 
should be prefixed by the component comma, to distinguish 
these from ordinary subdivisions of $ u b **s ec i i ons , as is 
done elsewhere to indicate sped ; ation frou a relevant 
systematic schedule • This composite sub *-c las s if ic at ion 
yet i Id .be ontaeedenf to the taxonomic subdivisions* 



The s uc e ra l s ubd iv is o ns w ou Id be c o ns is tent with Schedule 1 



i 



,A 

f C 
,D 

,s 



, 5 * 



,6 

,K 

* M 

»H 

,0 



Morphology, Anatomy, and Histology. 

Special, Distinctive- Peculiar Organs', Structures, or Tissues 

TranaferuationB, 

Boots, Root-systems, of Cormophytea (vasoular plants ) % 
or Mycelium of Thallophyta. 

Stems, or analogous, or homologous, structures* 

Leaves, Foliage, Venation, Fhyliotaxis* 

Modified Leaves, 



Fronds, Thallus, or analogous* or homologous, structures* 
Reproduction* Reproductive Organa, Sexual, or Asexual. 
Flowers, Floral Parts, Inflorescence. 

Anther Idia, Oegonia, Archegoniai or analogous, or homolo- 
gous structures. 

Fruits, and Seeds j 

or Spores, ?-nd Sporangia. / 

Embryology of the class, or order, .etc. 

Physiology " “ " M w 



Chemical composition, properties, actions, etc* 

Metabolism, Growth, Duration of life, etc* 

Food, Assimilates, Commensalism, etc. 

Special Physiology: special Processes, Functions, Reactions; 



• Habits, Tropiims, etc* 

Secretions, Excretions, Extracts, Special substances, or 
Products. 

Ecology of the class, or order, etc. 

. , , . _ . , Photographic studies* 

Special Ecological subjects; 

Relations to Humidity, to Light, etc. 

Temperature-range, and other Relations to Temperature. 
Ecological Adaptation, Variation, and Isolation* 
fl&s OrXso ap\v\.cu\. kdbU.ptaXto’a* 
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£>U u 



CkA.-uiUc a l 



U>\ {. 



f t('\ tc to.. 



to 



EN 



; •!■ 

; U 

■; l! 



EN8 

ENA 



ENB 

ENC 

END 

ENE 



ENF 



ENG 



ENH 



Genetics: Inheritance (Heredity) and Variation, 

She science of inheritance and variation in organises. 
Genetics, is distinct , the rooted in Gy to logy ( EG j,wh \ch 
is basic noi only to Genetics but also to Histology, 
vclepaen t, a: id Snb rv o lo g y , and not only to those branches 



cm. i»i» m * v -ogy , and not only to tnose ora nonet 

of Morphology, t*i \ o the in.te r f a ia bra no he 5 of F hys v ^ 

ology* Genetics on i he other hand extends %nto Phytogeny, 
SO. cytology and Genetics, or Genetics teitkesPecial 

" *■ c place* " p u *"* *' 

V Id ba 



regard' to Cytology , nay bc'placed in PH, or in SHD* 
- — ■*■ ' ■ ‘ — d Phytogeny i 

Mor ph oga no s is in S DM . 



Genetics and 
is in S DE , 



l Q. vfi ha, or a a u * 

distinct in S M I 9 Ontogeny 



at hematic a 1 trcatBitat , 
Probability in. 



ENd - ENq should be consistent with Schedule 2 , 

Problems o £ , or in. Genetics • 

Theoretical, Comprehensive works and general discussions. 
Principles, Theories, Daws of Inheritance and Variation, 
Inheritance and Variation in relation to Development- 

See q\so §Yt\tQ i |eT\.vv 1 BOB, Q»\\d V&Y Xo.^A©u.,j BKG. 
Experimental studies: 

Met hods. 

Laboratories, Stations# 

Statistical and Biometrical studies# 

Bee uV$o Bvo^&W^ca, 
Bt,oA-Xst\.G&\» ‘ BBB, * 

o*\\& fteVft, q&s tu BOO* 

Genetics including Cytology- (If this is to be i ^5 tin- 

guished from the general subjects 

Cytological Basis of Genetics.., 

G q r ip— e e 1 1 e , Gametes, Seru&l colls* 

Ge Continuity of; See tb.e u^wdev C\^b©- 

Wciemasn f s theory of, Wei emanni um - _ _ _ 

Genotype £\ . BOO ** BOB, 

Fertilisation* 

Bper m at o genesis, and Oogenesis; Zygotee* 

Nucleus ,' Karyelogyj 

Maturation* See o.Xs© Bepv Bex* 

uud BBB, t^ev V\\v>s\o\q£.\>* 

Chr omosomos , Chromosoinology, 

ChrcBOtins ChroEO&eres; * , ' _ * . . 

CbrowosoEt* Ch an. ges ; Inversion, T?&nslec6tioss, Peticien — 
Chromosome theory of Inheritance; ey# 

Genes, The; 

Chromosome numbers: 

Haploid, Diploid, Tripleid, Tetraploidj 
Ploidy, Polyploidy, Heteroploidy# 

Variation, Genetic; Diversity- Bee ©.Asq BAB* 

- , HcqXo&AcoA** ^&pTiN,v 3 & Vs.ctn- 

C&u&es, Factors; XVe^S see BBT Q.uO 

Hereditary Differences; . _ . . **...* 

Autogenous Variations in Gametes, s^n Somatic Tissues* 

«enc Lutatio ai, ^ qv 0 e\\© VkUA’CAXcu© see v©AA\ev BXf * 

Racial Variability, Races: 

Racial Genotypes, Bee also BOB* 

Genetic Equilibrium, Extinction of Races* 

Hardy*© Foriula, 

Isolation, Genetic, • ' ... = • _ , . „„„ , „ 

Teb^Aoke^et.te IsotcUo^ see Vn 
Sexual Selection, ~ i _ - BOX, 

Phya i olog leal , and Psychological, Inc orp&t ib 11 ity • 

I pointing llechaniBii, „ % r _ , _ , . , „ , „ 

BeoXo^XeciX XeoX^N*Tou. vn BftX* 
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CHAPTER C 



FI5TEIC3 






CsROjnVsf divisions 

C2 ' l?r©:pertl^5 of £3&tCcr 

C3 . Sound 
€4 E'Icr.t 

C5 Light. Rsd^atioia 

05 Electricity 

CS Cosmic hypoth.es 

ci Esmdnmcstsls 
013 Matter 

Gil Weight 

018 Gravitation 

€14 Energy 

Cl 5 Space 

Cl 66 Time 

G2 Propcrtftg of Matter 

ca cp], [P 2] 

Foci IR [P] 

1 Solid 

15 Glass 

16 Crystal 

5 Liquid 

8 Gas 



8 



Structure 



13 

2 

21 

22 

23 

25 

251 

4 

47 

,1 6 

f/ 94 .. 

, ir 92 

*J 3 

7 

76 



Feci in [P2] 

Density 

Einstidlty 

Linear 

Areal 

Volume 

Shape 

Bending 

Surface tension 
Capillarity 
Plasticity 
Friction 
. Viscosity 
Diffusion 



C3 Sormck, 

C3 mi m im 

Foci in [P] 

1 Audible sound 

2 Infra sound 

5 Ultra sound 

Fod in [3] ««» [2P] 

Generation 
Propagation 
Velocity 
Reflection 
Refract An 

Intensity 
IA*equc--r.y 
Pitch 

^ Musical scale 
Resonance 
Resonator 
Analysis 

5 Interference (heat. dif- 

fraction) 

7 Acoustics 

71 Absorption 

£ Nature 



1 

2 

2) 

22 

23 

23 

3 

31 

33 

85 

358 

38 



04 Heat 



2 

23 

24 

25 

27 

23 

231 

282 

233 

3 

4 



02: [22] [2P] 

Foci in [E] cum [2P] 
Generation 
T ^ien feraace 
Convection 
Conduction 
Radiation 

Absorption 
Calorimetry etc. 
Calorimetry 
QuaniUy of heat 
Specific heat 

Thermometry 
Espau doa of body 
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aviation subject headings 
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Aerodynamics, Hypersonic 

sa Aerodynamics, Supersonic 
xx Aerodynamics, Supersonic 

Aerodynamics, Supersonic 

sa Aerodynamics, Hypersonic 
Aerodynamics, Transonic 
Shock waves 

xx Aerodynamics, Hypersonic 
Aerodynamics, Transonic 

Aerodynamics, Transonic 

sa Aerodynamics, Supersonic 
xx Aerodynamics, Supersonic 

Aerolasticity 

— Electromechanical analogies 

xx Electromechanical analogies 

Aerographs. See Meteorographs* 

Aeronautical Center. See U.S* Federal Aviation 
Agency* Aeronautical Center# 

Aeronautical charts. See Cartography; Maps 
and charts. 

Aeronautical engineering 
xx Engineering 

Aeronautical engineers 

sa Flight engineers . 

xx Engineers 

Flight engineers 

—Training 

xx Training 

Aeronautical instruments. See Instruments, 

Aeronautical research. See Aeronautics — Re- 
search. _ 

Aeronautics [For general material on the science 
of aeronautics] 
sa Aerodynamics 

Airplanes 
Civil aviation 
Flight 
Rockets 

xx Aviation / 

x High-speed aeronautics 

— Abbreviations. See Abbreviations. 

— Addresses, essays., etc. 

— -Alaska 

— Bibliog, See Bibliography. 

— Biog. See Biography. 



Aeronautics (Continued) 

— Canada 

— Competions. See Competitions, 

— Directories 

— Education. See Study and teaching. 

— Examinations, question, etc. 

— Exhibitions, See Exhibitions. 

- — Fiction 

x Fiction 

Military aviation— Fiction 
Military aviation— Korean War- 
Fiction 

Military aviation— World War, 2d — 
Fiction 
— Gt, Brit. 

— Handbooks, manuals, etc, See Handbooks* 
manuals, etc. 

— History. See History. 

— -Manuals 

— Nomenclature, See Terminology. 

— Outlines, syllabi, etc. 

—Pictorial works 
—Periodicals 

xx Periodicals 
— Bibliography 
— Indexes 

xx Indexes 
— Poetry 
— Research 

xx Research 
x Aeronautical research 
— Societies. See Organizations, 

—Statistics 

— Terminology. See Terminology* 

— Textbooks 

xx Education 
x Textbooks 
— U.S. 

Aeronautics, Commercial. See Commercial 
aviation. 

Aeronautics, Military. Set Military aviation. 
Aeronautics and civilization 

Aeronautics and state 

sa Administrative and political divisions 
State aeronautics 

— U.S. 

Aeronautics as a profession. See Occupations 
Aeronautics in agriculture. See Agriculture. 
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Chemical determination 



THESAURUS OF ENGINEERING AND SCIENTIFIC TERMS 



Chemical detaetion (Con.) 

excludes Chemical agent detection 
BT Dei ed ion 
RT N rival mine detection 
— Cry nanca dcSivetOFS 

Soa surface effects detection 
— Submarine detect: an 
C nomic si do term in at ion 
LISE Chemical analysis 
Chornies! dosimeters 0618 
BT Dosimeters 

Measuring instruments 
Radiation measuring instruments 
RT Luminescent dosi motors 
Chemical olemoni 104 
USE Element 104 
Chemical olomonts 0702 
Use of a more specific form is 
recommended: consult the terms 
fisted below 
Actinide series 
Alkali metals 
Alkaline earth metals 
Atoms 
Halogens 
Ions • 

Isotopes 
Metalloids 
- Metals 
NcnmeiaSs 
Precious metals 
Rare earth elements 
Rare gases 
Rot rectory metals 
Trace elements 
Transition metals 
Transuranium elements 
Valence 

Chemical engineering 0701 
UP unit operations 
RT Agricultural chemistry 
Chemurgy 
Colloid chemistry 
Electrochemistry 
— MstorijT ^ndling 
Organic viiGmistry 
—physical chemistry 
Thermochemistry 
Chornies! engineers 0509 
BT Engineers 
Porsonnol 

Professional personnel 
Chemical equilibrium 0704 
UP Equilibrium constants 
NT Ac.d-base equilibrium 
RT — Gnomical reactions 
Gnomics! reactivity 



Fugseity 

Irreversible 



Irreversible processes 
phase rule 
Reaction kinetics 
Thermodynamic equilibrium 

Chemical etching 1303 Q7Q1 
BT Chemical finishing 
Etching 
Metal finishing 

Chemical exchange Isotepo 
separation 1802 
BT Isotope separation 
Separation 

NT isotope exchange 
RT— Centrifuging 
—Distillation 
Thermal diffusion 

Chomieal finishing 1308 0701 
UF Chemical coating 
BT Metal finishing 
NT Chemical etching 
— Chemical polishing 
Electropolishing 
RT Conversion coating 
— Corrosion prevention 
Chemical hydreformlng 07G1 
BT Chomieal reactions 
Hydrogenation 
RT — CyeliZfifion 

Dehydrogenation 
— Oxidation 

Chemical indicators 1103 
UF Indicators (chemical) 
Phenolphihalein 
RT Csrminic acid 
Congo red 
Hematoxylin 
Methylene blue 
Methyl violet 
Phloroglucinol 



Chomieal industry 0503 0701 
BT Industry 
NT Drug industry 
RT Munitions induitry 
Chornies! kino tics 
USE Reaction kinetics 
Ciiu mica! labo.atoris.j 1402 
UF tGBR laboratories 
BT Laboratories 
Chomieal lasers 2005 
6T Lasers 

Stimulated emission devices 
Chemical machining 1308 07Q1 
UF Chemical milling 
Chornies! marking ogonts 1502 
RT— Dyes 
Chomieal milling 
USE Chemical machining 
Chemical plants 0701 
BT Industrial plants 
Chomica! polishing 1308 0701 
BT Chemical finishing 
Meta! finishing 
Polishing 

NT llectropolishlng 
RT— Chemical gleaning 
Chemical porcelain 1 1 02 
BT Porcelain 

Refractory materials 
Vitreous whitevvaros 
White wares 

RT — Electrical porcelain 
Refractory porcelain 
Chemical projectiles 1502 
BT Chemical ammunition 
Projectiles 

RT Chemical warheads 
Chamier.: properties 0704 
NT Acidity 
Alkalinity 
Calorific value 
Chemical reactivity 
Chlorinity 
Heat of ablation 
Meet cf absorption 
Heat of activation 
Heat of adsorption 
Heat cf combustion 
Heat of crystallization"-’— 

Heat of dissociation 
—Heat of formation 
Heat of fusion 
Heat cf hydration 
Heat of mixing 
—Heat cf reaction 
Heat of solution 
Host of sublimation 
Heat of transformation 
Hast of vaporization 
-=®Latent heat 

laiinify 

— Thormoohemical properties 
Valence 

RT Absorptivity 
— Atomic properties 
—Chemical bonds 
—Chemical tests 
Cnrornaficity 
HygrOSOOpielty 
— Mechanical properties 
Molecular weight 
Optical activity 
Passivity 

— Physiea! chemistry 
Physics chemise! prspcrf-is 
—Sol! properties 
Solubility 

—Thermodynamic properties 
Toxicity 

Chemical propulsion 2108 
RT Hybrid propulsion 
Jet propulsion 
—Marine propulsion 
Missile propulsion 
Rocket propulsion 
Spacecraft propulsion 
Chemical pulping 0701 1308 
BT Pulping 
NT Continuous pulping 
Sulfate pulping 
Suifite pulping 

RT— Cooking liquors (pulping) 
Digestion (decomposition) 
Chemical pulps 1112 1107 
BT Puips 

NT Dissolving pulps 



Rag pulp 
Suifato pulps 
Suifite pulps 
RT Cellulose 
Wood pulp 

Chemical radicals 0704 
NT Complex ions 
—Free radicals 
RT— ions 

— Molecules 
Valence 

Chemiool reactions 0704 
UF Chemical synthesis 
NT Aeolylation 
Acidblysis 
— Ac y Satie r. 

Addition polymerization 
—Addition reactions 
Alcoholysis 

Alkali aggregate reactions 
—Alkylation 
Amidatiun 
Amlnation 
Am mo no lysis 
Bromination 
Caroonylatiort 
C&rhoxylation 

— Cement aggregate reactions 
Chelation 

Chemical hydrpforming 
—Chlorination 

Condensation polymerization 
—Condensation .reactions 
— CyclizatiOn 
Dealkylation 
Decarboxylation 
Dechlorination 

— Decomposition reactions 
Defluorination 
Dehydrohaloganation 
Denitration 
Dg polymerization 
Desulfurization 
Diszctization 
Dieis-Aidcr reactions 
Diene synthesis 
Dimerization 
Displacement reactions 
■ ’ Dissociation 
Electrolysis 
Eioctrophiiie reactions 
elimination reactions 
Endothermic reactions 

Esterification 

Etherification 

Ethylation 

Exchange reactions 
Exothermic reactions 
Fermentation 
— Flusrinatisn 
Gas ionization 
Glycolysis 

Graft polymerization 
Grignard reactions 
— Halogenation 
Hydration 
Hysfochioflnation 
Hyd'ofluorinaiiofi 
—Hydrogenation 
—Hydrolysis 

internal oxidation 
lodinstion 
— Ionisation 
tsoniQfization 
Motalaa jh 
Methylation , 

•Jiitration 
Nitrification 
Nitrogen fixation 
Nucleophilic reactions 
—Oxidation 

Oxidation reduction reactions 

Gzonization 

Phosphorylation 
—Photochemical reactions 
Phoiochromism 
Photolysis 
Photosynthesis 
—Polymer, cation 
Pyrohvdrolysis 
Pyrolysis 
Radloiysis 

Rearrangement reactions 
Recombination reactions 
Reduction (chemistry) 
Saponification 
— Solvoiysis 
— Substitution reactions 



Sulfation 
Suifonation 
Suifu ration 

Xanthauan 

RT Accelerating (chemistry) 

Achvity coefficients 
Arresting [p recess) 
Carbonization 
Catalyst 

— Chemical equilibrium 
Chomieal reactivity 
Chemical reactors 
Chemical stabilization 
Conversion 
— Cracking process 
Dehydration 
Deuiorstion 
Disproportionation 
Heat of activation 
—Hoot of reaction 
inorganic chemistry 
Neutralizing 
Organic chemistry 
— Particle interactions 
—Physical chemistry 
Reaction kinetics 
Slaking 
Stoichiometry 
Suifidizaiioh 
Thermochemistry 
Chemical reactivity 0704 
BT Cher ‘ il properties 
Reaciwity 

RT Atomic structure 
— Chemical equilibrium 
—Chemical reactions 
Free energy 
Heat of activation 
— Heat of reaction 
Molecular structure 
Reaction kinetics 
Thermochemistry 
Valence 

Chamiesl roactorc* 0701 
RT Autosaves 

Bod? (process engineering) 

— Burners 

—Gnomical reactions 
Chiorinators 

Columns (process engineering) 
Contactors 
—Containers 
Copper convertors 
Digesters 

Fluidized bud processors 
— Furnaces 
Kettles 
Kilns 

Retorts (reactors) 

Roasters 

—Steel converters 
—Tanks (containers) 

Chemical reducing 
USE Reduction (chemistry) 

Chemhni removal (sewsgo 
treatment) 1302 
BT Sewage treatment 
Waste treatment 
RT Activated carbon treatment 
Activated sludge f 
Aerobic processes 
Anaerobic processes 
Clarification 
—Filtration 

Microorganism control (si 
— Odor control 
—Sedimentation 
Chomieal removal (water 
treatment) 1302 
BT Water treatment 
RT Activated carbon treatment 
Adsorption 
—Chlorination ■ 

Clarification 
Deaeration 
Demineralizing 
— Filtration 
— icn exchanging 

Lime-soda ash process 
—Water softening 
Chemical resistance 1113 
NT Acio resistance 
RT— Corrosion resistance 
Oil resistance 
Solvent resistance 

Chemical resistant coatings 1103 
BT Coatings 

Protective coatings 
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S U G J ECT CATEGORY INDEX 



2003 



\ 



ICC 3 (Con.) 

Anu ..-.ip torpedoes 

Antii’j’-'fn.-.nr.cs mir.ofic'.c.s 

A nils ub merino missiles 

Anfisa brnirir.e weapon projectors 

Antisubmarine weapons 

[.urt orn m.r.LS 

Contact mines 

Depth bombs 

Depth charge boosters 

Depth charges 

Exercise head* 

F: or. ting mines 

homing torpedoes 

influence mines 

Limpet mince 

Magnetic minas 

Mine anchors 

Mine batteries 

Mins boost era 

Ming buoys 

Mine cables 

Mine cases 

Mme components 

Mine counicrrr.caauroa 

Mine delay mechanisms 

Mi notie Id cap 

M.ne'iyld lanes 

Minefield markers 

Minefields 

Mina floats 

Mine markers 

Mine neutralization 

Mine parachutes 

Mine roloaso mechanisms 

Mines (ordnance) 

Mine simulation 
Mine sterilizers 
Moo red mines 
Naval mines 
Offensive minefields 
Oscillating mines 
Pattern running torpedoes 
Pressure mines 
Riverine mines 
Rocket assisted torpedoes 
Shallow water mines 
Snip counter devices 
Ship launched torpodoos 
Straight running torpedoes 
Submarine launched ‘ 

Torpedo batteries 
Torpedo boosters 
TgrpedO components 
Torpedo controls 

Tor-: "do countermeasures 

Torpedo data computers 
Torpedo engines 
Torpedoes 

Torpedo exploder mechanisms 

Torpedo guidance 

Torpedo launchers 

Torpedo launching 

Torpedo tubes 

Torpedo warheads 

Undarwbfur ordnance 

Underwater projectiles 

Underwater rockets 

Underwater Id underwater missiles 

Wire guided torpedoes 



2000 
P A y o i c i. 



2001 

Ac ou stlc 0 

Acoustic absorption 
Acoustic fields 
Acoustic filters 
Acoustic impedance 
Acoustic insulation 
, Acoustic measurement 
Acoustic properties 
Acoustic receivers 
Acoustic refraction 
Acoustic resonance 
Acoustic resonators 
Acoustics 
Acoustic scattering 
Acoustic signals 
Acoustic velocity 
Aerodynamic noisu 



Aircraft noise 

Aircraft propeller noise 

Ambient noise 

Antinoces 

Audio frequencies 

Bandpass filters 
C..ndc*.cp filters 
Sails 

Cavitation r.else _ 

Coherent acoustic radiation 

Compressor noise 

Doppler offset 

Echoes 

Elastic waves 

Engine naisa 

C-cr p.oIsq 

High pass filters 

Horns 

Kyerc phono arrays 
Hydrophones 
Input impedance 
Jot aircraft nolsa 
Jei engine noise 
Lamb waves 
Low pass filters 
Marine biological noise 
Marino propoHor noise 
Mechanical waves 
Motor noise 
Mufflers 

Nodes (standing waves) 

Noise (sound) 

Noise reduction 
P mens 
Pita., .frequency) 

Radiation pressure 
Random noise 
Reverberation 
Rocket engine noise 
Ship noise 
Shock waves 
Silencers 
Sirans 

Sonar background noise 

Sonar coif noise 

Sonic boom 

Sauna generators 

Sound pressure 

Sound systems 

Sound .transducers 

Sound transmission 

Sound waves 

Stereophonic sound 

Submarine noise 

Surface waves 

Torpedo noiso 

Tuning forks 

Ultrasonic frequencies 

Ultrasonic radiation 

Underwater acoustics 

Underwater ambient noise 

Underwater sound equipment 

Underwater sound reverberation 

Underwater sound sources 

Underwater sound transmission 



2002 

CryalLl’ography 
Acicular structure 
Aiiotropy 
Anisotropy 



Bunded . nature 

Basal piano . 

Base centered monoclin.c lattices 
Base centered orthorhombic lattices 
Bicrysiais 

Body centered cubic lattices 

Dody centered orthorhombic lattices 

Body centered tetragonal lattices 

Bragg angle 

Briliouln zones 

Close packed lattices 

Color centers 

Columnar structure 

Crystal defects 

Crystal dislocations 

Crystal growth 

Crystal lattices 

Crystallites 

Crystallization 

Crystallography 

Crystals 

Crystal structure 
Crystal substructure 
Crystal symmetry 
Czechralski method 
Dendritic crystals 



Dendritic powder 
Edge dislocations 
Elongated structure 
Epitaxy 

Etched crystals 
Excitons 

Face centered cubic lattices 

Fece cun lured crtnornornL.- i-.JiCuO 

Ferroelectric crystals 

Free surfaces (crystallography) 

Frenkel defects 

Grain size 

Grain structure 

Hexagonal closo packed lattices 

Hexagonal Lattices 

interstitials 

Ionic crystals 

Isotropy 

Lattice parameters 
Lattice vibrations 
Metal crystals 
Metal whiskers 
Microminiature 
Monoclinic lattices 
Optical anisotropy 
Orthorhombic lattices 
Piezoelectric crystals 
Plcochrcism 
Point defects 
polycrystallina 
Poly cry state 
Preferred orientation 
Schottky defects 
Screw dislocations 
Simple cubic lattices 
Single crystals 
Spherylites 
Spin lattice relaxation 
Stool constituents 
Tetragonal lattices 
Triclinic lattices 
Trigonal lattices 
Twinning 

Vacancies (crystal defects) 

Vernoull process 
Whiskers (single crystals) 
Widmanstatten structure 



2003 

Electricity and Magnetism 
Alternating current 
Anodic polarization 1 
Ant ife r roe I c ctri city 
Antifcrromagnotism 
Avalanche breakdown 
Berfchausen effect 
Capacitance 
Capacitive reactance 
Carbon arcs 
Cathodic polarization 
Characteristic Impedance 
Charge density 
Coercive force 

Coherent electromagnetic radiation 

Core loss 

Coronas 

Coulomb friction 
Curie temperature 
Current density 
Current efficiency 
Cyclotron waves 
Degaussing 

Do Hass-Van Alphen effect 
Demagnetization 
Diamagnetism 
Dielectric breakdown 
Dielectric films 
Dielectric properties 
Dielectrics 
Dipole moments 
Dipoles 
Direct current 
Dissipation factor 
Sddy currents 
ElactretS 
Electrical faults 
Electrics 1 , grounding 
Electrical impedance 
Electrical phenomena 
Electrical properties 
Electrical resistance 
Electrical festivity 
Electric arcs 
Electric charge 
Electric corona 
Electric current 
Electric discharges 
Electric double layer 






Electr.c i.zius 

ELctriCiiy 

E;cc*r:C moments 

Electric pclo.nl -si 

Electric power demand 

Elect fie c-pcfks 

Eleclrcdc potentials 

Desire Li,-.PT.:C5 

Electrokinetics 

Electro magnetic absorption 

E ! a •: ro it. sg ncLc com p a; it My 

Elcctrarr.bg P.e tic environments 

Electro magnetic fields 

Elect re- magnetic induction 

Electro. ..g nolle Interactions 

Eioctror.i::gr>otic properties 

Electro ag r.etic r a c i a* : a n 

Electromagnetic radiation control 

Elec; mm agnatic theory 

Elect fa magnetism 

Electromagnets 

Electro mechanics 

Elactron paramagnetic resonance 

Electrons 

Elcctrooptics 

eh.ctro static charge 

Electrostatics 

Elactrostrictian 

Ettlngshauson effect 

Extra high voltage 

Far field 

Ferrimagnetic materials 
Fcrrimag natism 
Ferroelectric crystals 
Ferroelectric domains 
Ferroolecifieity 
Ferrooloctric materials 
Ferromagnetism 
Field omission 
Field strength 
Flashover 
Flux jumping 
Galvanomagnatic effects 
Gas discharges 

Ginzburg- Landau theory 
Glow discharges 
Gunn effect 
Hall effect 
High voltage 
Inductance 
Inductive reactance 
Insertion loss 
Insulation resistance 
Ion currents 
Ion emission 
Kerr clectrooptical effect 

Kerr magnciooptic. . fleet 
Low voltage 
Magnet coils 
Magnetic alloys 
Magnetic anisotropy 
Magnetic circuits 
Magnetic cores 
Magnetic dipole? 

Magnetic domains 

Maghotlc fields 

Magnetic hysteresis 

Magnetic induction 

Magnetic materials 

Magnetic measurement 

Magnetic moments 

Magnetic permeability 

Magnetic poles 

Magnetic properties 

Magnetic relaxation 

Magnetic saturation 

Magnetization 

Magnetooptics 

Maguetor&fiaiivuy 

Magnetostatics 

Mag notostriction 

Magnets 

Magnet wire 

Meissner effect 

Mutual inductance 

Neel tomponiiuro 

Norn st of feet 

Overcurrent 

Overvoltage 

Farzm-.9r.ciie materials 

Paramagnetic relaxation 

Paramagnetic resonance 

paramagnetism 

Peltier effect 

permanent magnets 

Persistent currents 

Photoelectrets 

Photoelectric cross sections 

Photoelectric emission 
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Hilfi A a c Hi CAL INDEX 



Cfllii (u.olsgy) (Con,) 

LK^acyt'-'S 
. tctlnsshiiB 
, Lyn*.': "Coyle- 

. C.O'.^- C'JlIS 
; J.-riC Lu- a 



: ; r.n'!QSy , i'Ji 

Pitr.l 






Colluloiiic fcctris 
, Colluliss ccicri 
’ . cellulose acetate 
. CoiiuiS^tj niirc'.u 
| . Ci-iiuioso x&ntnato 
. coiijliiu othara 
. C.iruCxyrr.cU.yl COliuiflSQ 
, . Einyl cellulose 
, . Hyc re xy ethyl cellulose 
. . Methyl cellulose 

Cements 

. Bituminous cements 
. Ceramic cements 
i . Acid bonded reaction cements 
. Goi cements (precipitation) 

. . Hydraulic cements 
. . . Aiuminate cements 
. , . Gypsum cert! ants* 

, . . Lime cements 
. . , Portland cements 
, . . Air entraining cements 
. Expanding cements 
. . . Hl^h eerly-ctfength cements 
. . , . Le v heat cements 
. . , Portland content typo 1 
.... Portland cement typo 2 
.... Portland pOZZQlan camants 
, , , , Port] ana slag cements 
. . , . Sulfate resisting cements 
.... White poriland cements 
. . . Slag cements 
, . Oil well cements 
. Saturated cements 
. . Silicate comer. 

. Ma :~nry cements 
. Rosin cements 



Central nervous system 
. Brain 

, , Gram atom 
. . Cerebellum 
. . CorobMi cortex 
. . Cerebrum 
, . Cinguiaie gyrus 
, , Umoic system 
. . . Amygdala 
. . . Hippocampus 
, . Hypothalamus 
. , . Thalamus 

. . Reticular activating system 

. Disneaphalon 

Ceramics 
, Ceramic pipes 
. . Vjlrcous clay pipes 
. Pottery 
, . Chinawaro 
. . Earthenware 
. Refractories 
. . Acid refractories 
, , . Silicate refractories 
4 . . , Fireclay refractories 
. . Basic refractories 
. . . Magnesite refractories 
. . Firebrick 
. . Neutral refractories 
. . Bituminous bonded refractories 
. Carbon refractories 
>’ . Refractory concretes 
, , . Castable refr&ctorios 
. . Refractory mortars 
. Structural clay products 
, . Bricks 
. . . Firebrick 
. . Silica trick 
. . Ceramic tiles 
. . Wall tiles 
. . Stoneware 
. . Vitreous clay pipes' 

. Tiles 

, . Ceramic tiles 
. • Wall tiles 

Charged particles 

. Anions 

, Auger electrons 
. Beta particles 
. Cations 




, Ccnvors.nn electrons 
, Electrons 
5 Muons 

. Pnoi.dulcctrorss 
. Phoioproions 
, Positrons 
. atrip -CG atoms 

, . Alpha particles 

. . Deuterons 
. , Protons 
. . Tritons 






Charting 
, Flow charting 
4 Process charting 

. . Multiple activity process charting 

Charts 

. Control Charts 
, Flew chartL. 

, Gantt charts 
. Graphs (charts) 

. , Cooling curves 
. . Gompcrtz curves 
. . Growth curves 
. , Moiller diagrams 
. Pearl-Reed curves 
. Organization charts 

Chornies j properties 
i Acidity 
. Alkalinity 
, Chemical reactivity 
. i. .trinity 
. ph 

. Sr 'lnity 

, Thsrmochemieal properties 
. . Heat of eolation 
. . Heat of absorption 
. . Heat of activa’icn 
, , Heat of adsorption 
„ , Heat of crystallization 
. Heat of mixing 
. . Heat of reaction 
, , , Calorific value 
. . , Heat of combustion 
, , , Hc-t of dissociation 
, . . Hen* of formation 
.... Heat of hydration 
. . Heat Of solution 
, , Heat of transformation 
, . Latent heat 
, . , Heat of fusion 
, t . Heat of sublimation 
, Heat of vaporization 
. Valence 

Chemical radicals 
. Free radicals 
, Complex ions 

Chemical reactions 
. Acylation 
. . Acetylation 

. Addition reactions 
. . Addition polymerization 
. Alkylation 
. . Ethylation 
. . Methylation 
. Amidation 
. Amination 
. Carbonylstion 
. Garboxylation 
. Cement aggregate reactions 
. . Alkali aggregate reactions 
. Chelation 

. Condensation reactions 
. . Condensation polymerization 
. Esterification 
CyclL.ation 

. Dlc!»-A!d6r reactions 
. Dealkylation 
. Decarboxylation 
, Dechlorination 
. Decomposition reactions 
, . Electrolysis 
. . Fomentation 
. . Glycolysis 
. . Photolysis 
. . Pyrolysis 
. Radiolysis 
. . Solvolysis 
, . . Ac id o lysis 
. . . Alcoholysis 
. . . Ammonclysis 
. . . Hydrolysis 
.... Pyrohydrolysls 
. . . . Saponification 
. Defluorination 



■vL-I'-lO l - ■-=' ». » v . J Chlorine organic compounds 



, Dehydrch alog 0 nation 
. Denitration 
. Ocpoiymonzation 
, Desulfurization 
. Dsezosizahcn 
, Diane synthesis 
. Di^r.ocsat.on 
. Elimination reactions 
.. Endothermic reactions 
, Etherification 
. Exchange reactions 
. Exothermic reactions 
. Grtgnard reactions 
. Halogunation 
. . examination 
. . Ch!cr:n..ticr 
, . , Hydro chlorination 
. . Fiuorination 

. , . Hyd ro f I u o r [nation 

. . Icdinaiion 

. Hydration 
, Hydrogenation 
. . Chemical hydroforming 
. Internal oxidation 
. ionization 
, . Gas ionization 
. Isomerization 
. Mediation 
. Nitration 
. Nitrification 
. Nitrogen fixation 
. Oxidation 

. . Oxidation reduction reactions 
. , Gzonizatian 
. Phosphorylation 
. photochemical reactions 
. . Photochromism 
. . Photolysis 
. . Photosynthesis 
, Polymerization 
. , Addition polymerization 
. . Condensation polymerization 
. , Dimerization 
, . Graft polymerization 
. Rearrangement reactions 
, Recombination reactions 
. Reduction (chemistry) 

, Substitution reactions 
. . Displacement reactions 
. Electrophilic reactions 
. . Nucleophilic reactions 
. Sulfation 
. Sulfonation 
, Suifufation 
, Xanthation 

Chemical tests 
, Acid res i star. co tests 
. Chemical analysis 
. . Chromatographic analysis 
. . Colorimetric analysis 
, , Elcctrophotometry 
. . Fat analysis 
. . Flams photometry 
. .Gas analysis 
. , Metallurgical analysis 
. . Microanalysis 
. , Qualitative analysis 
. . Quantitative analysis 
. , . Electrolytic analysis 
. . . Gravimetric analysis 
, . . Po larographic analysis 
. , . Volumetric analysis 
. . Radioactivation analysis 
. . , Neutron activation analysis 
. . Spectroscopic analysis 
, , . Spoctroehemiea! analysis 
, . Vacuum fusion analysis 
, , Water analysis 
. Colorimetric tests 
. Field corrosion test-; 
s Immersion tecta (c- Hon) 

. Oxidation tests 
, Pitting tests 
. Salt f iray tests 
, Stress corrosion tests 

Chlorine* organic com pound a 
. Chlorine aliphatic compounds 
. , Acetyl chloride 
. Chloroalkanes 
. . . Chiorobutanes 
, , . Chiorocthanes 
. . . Chloromothanas 
, . , , Carbon totrachlorid# 
.... Chloroform 
. . . Chloropropanes 
, . Chlorobutadlenes 
, , , Chloroprcne 
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PRUE (CIS) 

X MALABSORPTION SYNDROME fC13) 

X STEATORRHEA (CIS) 

■PRUE, TROPICAL (CIS) 

PUTUM (A12) 

QUALENE (D2) 

ruamous Bone see under TEMPORAL 
BONE (A2) 

QUILL (B 6, D4) 

XU SCILLAREN (B6, D4) 

'luint see STRABISMUS ( Cll ) 
able Factor see FACTOR VII (D6) 
TAINS AND STAINING (E5, Gl) 

sea also related: 

DYES fDS) 

XR DYES (D8) 

ammering see under STUTTERING 
(CIO, F) 

annum see TIN (Dl) 

PANOLONE (D5) 

X NEODROL (D5) 

apes see under EAR OSSICLES (A9) 
PAPES MOBILIZATION (E4) 

XR OTOSCLEROSIS (Cll) 

aphyloeoagulase see under 

HYDR OLA SES (D5) 

PAPHYLOCOCCAL INFECTIONS (Cl) 

see also related: 

CROSS INFECTION (Cl, G3) 

PAPHYLOCOCCAL INFECTIONS, 
GASTROINTESTINAL (Cl, C4) 
rAPHYLOCOCCAL DEFECTIONS, 
RESPIRATORY (Cl, C5) 
rAPHYLOCOCCAL PHAGES (B4) 

rAPHYLOCOCCUS (B3) 

XU MICROCOCCUS PYOGENES (B3) 

TARCH (D6) 
rARVATION (Cl 3) 

see also related: 

FASTING (E2) 

HUNGER (F) 

XR FASTING (E2) 

XR HUNGER (F) 

TATE MEDICINE (G2) 

X SOCIALISED MEDICINE (U2) 

XU MEDICAL CARE PL/.N5 (G2) 

XU NATIONAL HEALTH PROGRAMS (02) 

o 

ERIC 



STATISTICS (H, I) 

see also related: 

PSYCHOMETRICS (F) 

Status Lymphaticus see LYMPH, ATISM 
(C 7) 

STEAM (G3) 

STEARIC ACID (Do) 

Steatorrhea see SPRUE (CIS) 

Steatorrhea, Childhood see CELIA. C 
DISEASE (CIS) 

Steel see under METALS (Dl) 
STEIN-LEVENTHAL SYNDROME (C6) 
STELANGXUM (B3) 

Stelazine see TRIFL UOPERA.ZINE (D4) 
STELLATE GANGLION (A8) 
STERILITY (06, Gl) 

STERILITY, FEMALE (C6) 

STERILITY, MALE (Co) 
STERILIZATION (G3) 

STERILIZATION, SEXUAL (E4) 
STERNOCLAVICULAR JOINT (A2) 
Sternocostal Joints see tmder RIBS (A2) 

- -STERNUM (A2) 

XU ENSIFORM CARTILAGE (A2) 

XU MANUBRIUM (A2) 

XU XIPHOID BONE (A2) 

STEROIDS (D2, D5, D6) 

STEROLS (D6) 

Stethoscopy see under 
AUSCULTATION (El) 

STEVENS -JOHNSON SYNDROME (012) 

STIGMATIZATION (K) ■ ■ 

STILBAMIDMES (D2, D3) 

STILBENES (D2, D5, D8) 

XU BENZE STOOL (D2, DS, D3) 

XU MESTILBOL (D2, DS, DS) 

XU PROMETHESTROL (D2, DS, DS) 

StUbestrol see 

DIE THY. LS TILBES TR OL (D5) 

Still’s Disease see ARTHRITIS, 
JUVENILE RHEUMATOID (C3) 

129 
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C - DISEASES 

C8 - Cardiovascular Diseases 



'TEURYSM 
Aortic Aneurysm 
Cerebral Aneurysm (CIO) 
Heart Aneurysm 
s T GHSTA PECTORIS 
Coronary Disease 
s T GIO KERATOMA (C2) 
IGIOMA, SCLEROSING (C2) 
raiOMATOSIS (C2) 
IGIONEUROTIC EDEMA 
C9,C14) 

sfGIOSARCOMA (C2) 

)RTIC ANEURYSM 
)RTIC COARCTATION 
1RTIC DISEASES 
Aortic Aneurysm 
Aortic Coarctation 
Aortic Rupture 
Aortic Stenosis 
Leriehe*s Syndrome 
>RTIC RUPTURE 
1RTIC STENOSIS 
)RTIC VALVE DISEASES 
Aortic Stenosis 
tRHYTHMIA 
Arrhythmia, Sinus 
Auricular Fibrillation 
Auricular Flutter 
Bradycardia 
Extrasystole 
Heart Bio ex 
Tachycardia 
Ventricular Fibrillation 
tRHYTHMIA, SINUS 
tTERIOSC LEROSIS 
Arteriosclerosis Oblite- 
rans 

Cerebral Arteriosclerosis 
(CIO) 

tTERIOSC LEROSIS OBLI- 

:erans 

tTERITIS 

Endarteritis 
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HEART DISEASES 
HEMORRHAGE 
VASCULAR DISEASES 



ARTERITIS (Continued) 

Periarteritis Nodosa (G3) 
Temporal Arteritis (C3) 
AURICULAR FIBRILLATION 
AURICULAR FLUTTER 
AYERZA'S SYNDROME 
BRADYCARDIA 
BUNDLE-BRANCH BLOCK 
CARDIAC TAMPONADE 
CARDIOVASCULAR DISEASES 
CAROTID ARTERY DISEASES 
(CIO) 

CEREBRAL ANEURYSM (CIO) 
CEREBRAL ANOXIA (CIO) 
CEREBRAL ARTERIOSCLERO- 
SIS (CIO) 

CEREBRAL ARTERY DIS- 
EASES (CIO) 

CEREBRAL EMBOLISM AND 
THROMBOSIS (CIO) 

Sinus Thrombosis (CIO) 
CEREBRAL HEMORRHAGE 
(CIO) 

Hematoma, Epidural (CIO) 
Hematoma, Subdural (CIO) 
Subarachnoid Hemorrhage 
(CIO) 

CEREBRAL ISCHEMIA. 

TRANSIENT (CIO) 
CEREBROVASCULAR DIS- 
ORDERS (CIO) 

Carotid Artery Diseases 
(CIO) 

Cerebral Aneurysm (CIO) 
Cerebral Anoxia (CIO) 
Cerebral Arteriosclerosis 
(CIO) 

Cerebral Artery Diseases 
(CIO) 

Cerebral Embolism and 
Thrombosis (CIO) 

Cerebral Hemorrhage (CIO) 
Cerebral Ischemia, Tran- 
sient (CIO) 
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CHOREA (CIO) . 
CORONARY DISEASE 
Angina Pectoris 
Coronary Vessel Anomr 
lies 

Myocardial Infarct 
CORONARY VESSEL ANQ 
MALIES 

DEXTR0CARDL4 
DIABETIC ANGIOPATHIE; 
(C7,C13) 

Diabetic Retinopathy (C 
OH CIS) 

DL4BETIC RETINOFATHI 
(C7,C11,C13) 

DYSPNEA, PAROXYSMAL 
(05) 

EBSTEDUS ANOMALY 
EISENMENGER COMPLK 
EMBOLISM 

Coronary Disease 
Embolism, Air 
Embolism, Amniotio 
Fluid (C6) 

Embolism, Fat 
Pulmonary Embolism 
^MBOLISM, AIR 
EMBOLISM, AMNIO TIC 
FLUID (C6) 

EMBOLISM, FAT 
ENDARTERITIS 
ENDOCARDIAL FIBRO- 
ELASTOSIS ' 
ENDOCARDITIS 

Endocarditis, Bacteria 
(Cl) 

Endocarditis, Subacute 
Bacterial (Cl) ? 

ENDOCARDITIS, BACTEJ ; 
LA.L (Cl) 

ENDOC ARDITLS, SUBACt 
BACTERIAL (Cl) 1 

EPISTAXIS (Co) 



HEAT TRANSFER COOLANTS ANALOG SYSTEMS SHIELD!! 
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